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GUIDE TO RECOVERY PLAN C. SANIZATION 


This recovery plan provides individual species accounts for al. . the 34 species covered. Recovery strategies are 
organized by geographic area (or ecosystem area) whenever possible, thereby combining recovery tasks for multiple 
species. Because of the length and complexity of this recovery plan, an appendi~ is provided listing the common name 
and scientific name of all plants and animals mentioned in the plan (Appendix A) Technical terms are italicized and 
defined at their first use in the text and included in a glossary of technic*! terms (Appendix B). 


U.S. FISH & WILDLIFE SERVICE’S MISSION IN RECOVERY PLANNING 


Section 4(f) of the Endangered Species Act (Act) of 1973, as amended, directs the Secretary of the luterior and 
the Secretary of Commerce to develop and implement recovery plars for species of animals and planis listed as en 
dangered or threatened unles: such plans will not promote the conservation of the species. The Fish and Wildlife 
Service and the National Marine Fisheries Service have been delegated the responsibility of administering the Act. 
Recovery is the process by which the decline of an endangered or threatened species is arrested or reversed, and 
threats to its survival are neutralized, so that its long-term survival in nature can be ensured. The goal of this process 
is the maintenance of secure, self-sustair.ing wild populations of species wit the :ninimum necessary investment of 
resources. A recovery plan delineates, justifies, and schedules the research and management actions necessary to 
support recovery of a species. Recovery plans do noi, of themselves, commit manpower or funds, but are used in 
setting regional and national funding priorities and providing direcuon to local, regionai, and State planning efforts. 
Means within the Endangered Species Act to achieve recovery goals include the responsibility of all Federal agen- 
cies to seek to conserve endangered and threatened species, and the Secretary's ability to designate critical habitat, 
to enter into cooperative agreements with the states, to provide financ.al ansistance to the respective State agencies, 
to acquire land, and to develop Habitat Conservation Plans with applicants. 











DISCLAIMER 


Recovery plans delineate reasonable actions that are bel eved to be required to recover and protect listed 
species. Pians are publishes oy the U_S. Fish and Wildlife Service, sometimes prepared with the assistance uf recovery 
teams, contractors, State agencies, and othe:s. Objectives will be attained and any necessary funds made available 
subject to budgetary and other constraints affecting the parties involved, »s well as the need to address other priorities. 
Recovery plans do not necessarily represent the views nor the official positions or approval of any individuals or 
agencies involved in the plan formulation, other than the U.S. Fish and Wildlife Service. They represext the offic al 
position of the U.S. Fish and Wildlife Service only after they have been signed as approved. Approved recovery plans 
are sub ect to modification as dictated by new findings, change in specie” status, and the completion of recovery tasks. 


NOTICE OF COPYRIGHTED MATERIAL 


Permission to use copyrighted illustrations and images in the draft and final version of this recovery plan has 
been granted by the copyright holders in return for payment of a fee or commission or other consideration. These 
illustrations and images are not placed in the public domain by their appearance herein. They cannot be coped or 
otherwise reproduced, except in their prirted context within this document, without the written consent of the copy- 
right holder. 


Literature Citation should read as follows: 


U.S. Fish and Wildlife Service. 1998. Recovery plan for upland species of the San Joaquin Valley, California. 
Region |, Portland, OR. 319 pp. 


Additional copies may be purchased from: 
Fish and Wildlife Reference Service 

5430 Grosvenor Lane, Suit 110 
Bethesda, Maryland 20814 

301/492-3421 or 1-800-582-3421 


The fee for the Plan varies depending on the number of pages of the Plan 
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plant (Hoover's woolly star), and five endangered 
animals (giant kangaroo rat, Fresno kangaroo rat, Tipton 
kangaroo rat, blunt-nosed leopard lizard, and San 


Vasek's clarkia, Temblor buckwheat, Tejon poppy, 


woodrat, Tulare grasshopper mouse, Buena Vista Lake 
shrew, riparian brush raboit, and San Joaquin Le Conte's 
thrasher. 


The majority of these species occur ... arid grasslands 
and scrublands of the San Joaquin Valley and the 
adjacent foothills and valleys. The riparian woodrat and 
the eascerr, San Joaquin Valley. Conversion of habitat to 
agricultural, industrial, and urban uses has eliminated 
5 percent of histonca! values) are highly fragmented, and 
many are marginai habitats in which these species may 
not persist Curing catastrophi< events such as drought or 
floods. Moreover, natural communities have been 
altered permanently by the introduction of sonnative 
plants, which now dominate in many «f the remamming 
undeveloped areas. 


Recovery Objectives: The ultimate goal of this 
recovery plan is to delist the | | e adangered and threatened 
species and ensure the long-term conservation of the 23 
candidates and species of concern. An interim goal is to 
reclassify the endangered species to threatened status. 


Ecosystem Approach and Community-level 
Strategy for Recovery: This plan presents both an 
ecosystem approach to recovery and a community-level 
strategy for recovery. Tie latter is appropriate because 


most of the listed and candidate species and species of 
concern co-occur in the same natural communities and 
ace imterdependent. By protecting entire commnunitics, 
the likelihood of successful recovery for listed species is 
increased, and ensuring the long-term conservzaion of 
candidates and species of concern is possible. Of 
necessity, this community-level strategy is shaped by the 
realities of existing habitats; available information on 
biology, distnbution, and populatiun statuses of featured 
species; and the current and anticipated biological and 
social processes that will affect both remnant natural 
communities and areas subject to intensive human use, 
within the human-domuinated landscape (i.¢ , ecosystem) 
of the San Joaquin Valley. 


An ecosystem approach to recovery in the San 
Joaquin Valley recognizes not only the common ongins 
and interdependencies of the remnant natural 
communities, but also the fact that the entire region today 
is a landscape dominated by human activities. Those 
ecosystem, have often had a fragmenting rathe than 
unifying effect. Thus, recovery also is dependent on the 
cooperation and collaboration of the various stakeholders, 
in the Valley ccosystem, which include private 
and Federal agencies. 


The six key elements that compose this ecosystem 
approach and community-level recovery strategy are 
described below. 


1. Recovery criteria 


The community-level approach facilitates recovery 
but does not negate the need to consider the 
requirements of cach species. Thus, individual 
recovery criteria are presented for cach of the 11 
listed species covered b this plan to track their 
progress towards recovery and to ensure that all of 
thei recovery need: are addressed. 


Separate criteria are given in the recove'y plan for 
downlisting 10 species from endangered to 
threatened, for delisting those 10 species plus | 
threatened species, and for achieving long-term 
conservation of the 23 species that are not currently 
listed. Elements common to the recovery criteria of 
most listed species include: 




















* protection from development and incompatible 
uses of the habitat of specified populations 
representing the full range of genetic and 

in wasted Sen Gin 

* development and implementavon of appropnate 
h.“ ‘tat management plans for e> ch species and 

* self-sustaining status of the specified 
populations. 


The protection strategies for most candidates and 
species of concern are based on the assumption that 
if populations rema.n in habitat remnants throughout 
a species’ historical range, are secure from threats, 
and are not declining, formal listing may not be 
wecessary. 

2. Habitat protection 

Considering that habitat loss is the primary cause of 
species ondangerment in the San Joaquin Valley, a 
central component of species recov ery 1s to establish 
a network of conservation areas and reserve: that 


represent all of the pertinent terrestnal and ripanan 
natural communities in the San Joaquin Valley. 


of haliitat protection is that land uses maintain or 
enhance species habitat values. Elements 4-6 of the 


Existing natural lands, occupied by the covered 
species, are targeted for conservation in preference 
to unoccupied natural land or reured farmland. This 
greatly reduces or eliminates the need for expensive 
and uatested restoration work to make the land 
suitate for habitation by these species. Many of the 
covered species are concentrated in the natural 
comununities that persist in the San Joaquin Valley. 
The recommended approach is to protect land in 


should be connected by natural land or land with 
compatib’e uses to allow for movement of species 
between blocks. Linkages are proposed both on the 
floor of the San Joaquin V alley and in foothills along 


the margins of the Valley. Few Valley floor linkages 
exist at this lime, restoration of continuous Corridors 
or islands of suitable vegetation that cap eal as 


both habitat and linkages: 


restricted in their choice of habitats. The broad 
distribution and reyuirement for relatively large 
areas of habiuat means conservation of the kit fox 
will provide an umbrella of protection for many 
other ppecies that require less habstat_ Therefore. the 
San Joaquin kit fox is an umbrella species for 
purposes of this recovery plan. Many of its needs are 
given higher priority im recovery actions at the 
regional level (i.¢., the ecosystem level) than those 
of other species because it 1s one of the species thai 
will be hardest w recover, fulfilling the fox's needs 
also meets those of many other species. 


components of the brological aiche of some other 
listed and candidate species. The giant kangaroo rat 
and, to a lesser extent. the Fresno, short-nosed, and 
Tipton kangaroo rats are keystone species in their 
communities. Burrowing by giant kangaroo rats 
modifies the surfac. topography of the landscape 
and changes the mineral composition of the soil. 
The t urrows provide refuges and living places for 














lizards and San Joaquin antclope squirrels. The 
areas over and around their burrows provide a 


+ ‘Qgaroo rats are the most a>. ‘ant mammal in 
their community, and are the 2. «4 orey of San 
Joaquin kit foxes and many other predators. The 
Fresno, short-nosed, and Tipton kangaroo rat. have 
simular bu! less dramatic roles in thew Commun ives. 


4. Monitoring asd research program 


This recovery plan has been developed based on the 
best scientific information currently availabic. 
However, many important aspects of species 
bio! ogy and management have not yet been studied. 
Thus, continued research, in conjunction with 
adaptive management (cleme #5), is a crucial 
compo.ecnt of this plan. Recowry criteria and tasks 
must be reevaluated for cach species as research is 
completed. 


Primary information needs for the species feacured 
in this plan and the ecosystem as a whole are 


*  habstat management research. 

*  habstat and species restoration trials, 

* surveys to determine species distributions, 

*  brosystematic and population genetics studies, 
*  roproductive and demographic studies. 

* population censusing and monitoring, and 

* studies of pesticide effects on the featured 


5S. Adaptive management 


In most cases, active management of the land 1s 
necessary to maintain and enhance species habitat 
values However. management strategies have not 
been investigated for most species Management 
research (clement @4) may take many years to 
to decline. The only practical approach is adaptive 
management, where some type of management is 


recommended insual management strategy for cach 
area that 1s occupied by listed species 1s to continue 
cxusting land uses af current levels. 


% Economic and social couside rations 


This plan proposes six tactics to reduce the costs of 
recovery, the unre of recommended actions on the 
local economy, and the constraints placed on 
citizens of the San Joaquin Valley: 


* Focusing recovery, to the maximum ¢°'cat 


* Targeting agricultural land that must be retired, 
due to drasnage problems or lack of irngation 
water, for restoration to provide linkages or 
additional habrtat for listed species. 

* Developing a safe herbor program as an 
incentive for landowners to maintain of create 


endangered species habitat on thea property. 


Implementation Participants Although the US Fish 
and Wild fe Service has the statutory responsibility for 
implementing this recovery plan, and only Federal 
agencies are mandated to take part in the effor, the 
pan <cxpation of a vanety of groups, in both inmial plan 
implementation and the subsequent adaptive management 
process, is important to successful recovery. Thus, the 
plan receamends the establishment of a regional, 
coopera’ ve public/private recovery plan implementation 
team to enhst the participation of all stakeholder groups 
and interested parties. This group would develop a 
effca.<, mchuding community participation in research 
and information gathering when approprate. assist in 
developing cconomac mmentives for conservation and 
recovery, ensure "hat adaptive management 1s practiced. 
and define other recovery and management tasks as 
necessary 











Total Estimated Cost of Recovery’ 
Priority | tasks: $19,200,500 
Priority 2 tasks: $17,253,500 
Priority 3 tasks: $3,650,000 
There are likely to be additional costs that are yet to be determined 


Date of Recovery Because recovery 1s defined in relation to a clumatological cycle for most species covered in this 
recovery plan, the date of recovery 1s antic.pated for most liste, species to be approximately 20 years. 


'  Prorty |—An acvion that must be taken to pre. “nt extinction or prevent the species from declining irreversibly ir 
the foreseeable future 
Pnonty 2—An action that must be taken to prevent a significant decline n species population or habstat quality, or 
some other significant negative impact short of extinction. 
Prority }—Ali other actions necessary to meet recovery objectives. 
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L_ INTRODUCTION 


The San Joaquin and Sacramento Valleys together 
form the great Central Valley of California, an enormous 
flat-bottomed trench rimmed by mountains (Figure |). 
The Valley floor is 690 kilometers (430 mules) long and 
covers about 6,000,000 hectares (15 million acres). The 
San Joaquin Valley's watershed encompasses approxi- 
mately 20 percent of the land area of the State (Colliver 
1993). Its floor below about the 152-meter (500-foot) 
contour measures approximately 3.44 million hectares 
(8.5 million acres) and extends about 415 kilometers (258 
miles) north-south. West of the Valley proper, hills 
below about 915 meters (3,000 feet) and high plains 
support natural communities in common with much of 
the Valley floor. 


The San Joaquin Valley floor is occupied by four 
200,000 to more than 500,000 people—Stockton, 
Modesto, Fresno, and Bakersfield—and eight smaller 
urban centers cach with between 50,000 and 150,000 
people: Lodi, Tracy, Manteca, Turlock, Merced, 
Madera, Hanford-Lemoore, and Visalia. By 1979, nearly 
all the Valley floor and many of the flatter upland areas 
were urbanized or converted to cultivated cropland. Less 
than 60,700 hectares (150,000 acres), or less than 5 
percent, of the Valley floor remains uncultivated. Most 
of the remaining undeveloped land is *n the foothills on 
the Valley's perimeter. Significant portions of the land 
not cultivated or urbanized have been developed for 
petroleum extraction, strip-mined for gypsum and clay, 
or occupicd by roads, canals, airstrips, oil-storage 
basins. 


A. Overview 


1. Species Represented and Biotic Communities 


Listed Species.—This recovery plan coven 11 
species federally-listed as endangered or threatened 
(Table 1). Five plants endemic to arid shrublands and 
grassland communities of the San Joaquin Valley are 
endangered or threatened. Of the five, the California 
jewelflower occupied a wide range of elevation and 
community types but is now very restricted in 
distribution. Bakersfield cactus is the only desert- 
adapted succulent plant within the San Joaquin Biotic 


Region (Williams and Kilburn 1992). A sixth 
endangered plant covered in this recovery plan. palmate- 
bracted bird's beak, mostly occupies alkali sink and 
chenopod scrub communities; its range extends into 
similar Communities in the Sacramento Valley. 


Of the five federally-listed endangered species of 
animals included in this recovery plan, two species have 
formerly -approved recovery plans. A recovery plan for 
the blunt-nosed leopard lizard was approved in 1980 
(U.S. Fish and Wildlife Service [USFWS] 1980c) and a 
revised recovery plan was approved in 1985 (USFWS 
1985a). The San Joaquin kit fox recovery plan was 
approved in 1983 (USFWS 1983). Thus, this recovery 
plan represents a revision of the recovery plans for these 
two species. 


Of these || federally-listed plant and animal species, 
kangaroo rat. See the species account for the Fresno 
kangaroo rat for a description of its critical habitat. 


Associated Candidates and Species of Concern — 
Thirteen plant species of concern that occur in desert 
scrub, grassland, and seasonal playa habitats with 
existing geographic ranges within the region are fully 
considered in this recovery plan (Table 1). Three 
mammals that are candidates for Federal listing, and four 
mammal species of concern and one avian species o1 
concern also are featured in this recovery plan (Table 1). 
The Buena Vista Lake shrew is the only species to be 
included that was historically most common in wetlands. 
It is included here because all of its extant habitat and 
potential habitat is included withir. the habitats of the 
nparias: brush rabbit and mparian woodrat. Though their 
habitats are distinct from those of the other featured 
species, they are the only two riparian species whose 
ranges are confined to the San Joaquin Valley. kt was 
expedient to include them here. Three insect species of 
concern confined to interior sand dune communities and 
loose sandy soils in other grassland and shrubland 
communities also are featured in this plan (Table 1). 
Approximately 61 other plants of concern have 
geograptuc distributions partly or wholly within the San 
Joaquin Valley planning region, but either are confined 
wetlands and vernal pools or range into the Sierra 
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Tass 1. Federally-Listed Species, Candidates and Species of Concern 
















































































Included in this Recovery Plan. 
Se a See ‘ 
Cahfornia jewelflower FE. CE 19 Jul 1990, 5S Fed. grasslands. subshrub sc.> chenopod 
(Caulanthus califormcus ) Reg. 29370, Jan 1987 scrub, jumper woodland 
palmate-bracted bird’ s-beak FE. CE 31 Jul 1986, 51 Fed. Valley and foothill grasslands. 
(Cordylanthus palmatas ) Reg. 23765; May 1984 | chenopod scrub 
Kern mallow ( Eremalche 19 Jul 1990, SS Fed. 
5) FE Reg. 29370 chenopod scrub, grassland 
Hoover's woolly-star (Enastram 19 Jul 1990, 55 Fed. 
, ) FT Reg. 29370 chenopod scrub, grassland 
San Joayuin woolly- threads FE 19 Jul 1990, 5S Fed. grassland, chenopod scrub, subshrub 
(Lemberna congdonu ) Reg. 29370 scrub 
Bakersfield Cactus (Opuntia FE. CE 19 Jul 1990, 5S Fed. sandy soils, and grassland, chenopod 
basilans var treieaset) Reg. 29370, Jan 1990 scrub 
giant kangaroo rat (Dipodomys FE. CE 5 Jan 1987, 52 Fed. Reg. | grassland, chenopod scrub, subshrub 
ingens) 283; 2 Oct 1980 scrub 
30 Jan 1985, 50 Fed. 
F Dined e Relictual Intenor Dune Grassland. 
sewiieaiie oodee 1s ignvah 2 Ont 1980 — 
(endangered ) 
Relictual Intenor Dune Grassland. 
Tipton kangaroo rat (Dipodomys 8 Jul 1988, 53 Fed. Reg. 
nutratondes nitratoudes ) =o 25608; 11 Jun 1989 — 
blunt-nosed leopard lizard FE CE 11 Mar 1967, 32 Fed. grassland, chenopod scrub, alkali 
(Gambelia sila) Reg. 4001; 27 Jun 1971 | sink, subshrub scrub 
grasslands, chenopod scrub, alkali 
San Joaquin kit fox ( Vulpes 11 Mar 1967, 32 Fed. 
eunevetis euuttoad FE, CT Reg. 4001; 27 Jun 1971 sink, subshrub scrub, oak woodland, 
lesser saltscale (Atriplex sc chenopod scrub. grassland. alkaline 
munuscula ) playas 
Bakersfield smallscale (Atriplex 
mulavensis) SC, CE Jan 1987 alkali sink, chenopod scrub 
Lost Hills saltbush (Arriplex 
vallicola) sc alkal sink. chenopod scrub 
ee 
Vaseck's clarkia (Clarkia 
temblonensis ssp calientensis) * Valley and foothill grassland 
Tembior buck wheat (Enogonum sc barren clay, shale soils, grassland. 
temblorense) subshrub scrub 
Tejon poppy (Eschscholua 
lemmonu ssp kernensis) aa patents 
diamond-petaled Califorma poppy sc Clay souls, grasslands 
(Eschscholzsa rhombupetala ) 
Comanche Point layia (Layia 
leucepappa) sc chenopod scrub, grasslands 
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Taswe 1 (continued). Federally-Listed Species, Candidates and Species of Concern Included in this Recovery Plan. 

































































Federal Listing Oste 

Species Status | omy a Reterense: Community Associations 
Munz's udy-ups (Laysa musmzi) sc a 
Jared's peppergrass (Lepiduen sc alkal sink. grasslands. chenopod 
paredu) scrub 
——— sc sandy soils. grasslands 

Merced phacelia ‘Phacelia ciliata 

— ) sc Clay sonls. grasslands 
—— sc clay sonls, chenopod scrub 
(Aegialia concimna) chenopod scrub in sandy soul 

San Joaquin dune beetle (Coelus sc Relctual Intenor Dune Grassland. 
gracilis) chenopod scrub 

Doyen's dune weevil sc Rehctual Interior Dune Grassland, 
(Trigonoscuta sp.) chenopod scrub 

San Joaquin antelope squirrel grassland. chenopod scrub. subshrub 
(Ammospermophilus nelsoni) | 9°" son eee scrub, alkali sink 

short-nosed kangaroo rat 

. grassland. chenopod scrub. subshrub 
(Dipodomys nutratoides sc 

eed ) scrub, alkali sink 

n, anan woodrat (Neotoma 

ord paria) PE npanan forest and scrub 

Tulare gracshopper mouse sc grassland. chenopod scrub. subshrub 
(Onychomys torridus tularensis ) scrub, alkali sink 

Buena Vista Lake shrew (Sorex — 

ornatus relictus) c marsh. npanan 

brush rabbit 

os : — PE, CE 29 Apr 1994 npanan forest and scrub 

San Joaquin LeConte's thrasher 

(Toxostoma leconte: leconte:) “ cheneped ccm, eubeteud cere 














* FE & FT —Federal Endangered and Th eatened, CE 6 CT California Endangered and Threatened. PE—proposed 
C—Federal candidates tor isting SC—apecies of concern (species Nol presenty canddates for isting) (USFWS 1996) 
* Recovery Prority— 
Sev Appends C for how recovery pnorites are estabished for sted apecies 
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Nevada foothills or Delta and East Bay Regions at the 
north end of the Valley. and are not covered by this plan. 
Additonally. there are other listed and candidate species 
which occur within the San Joaquin Valley which are not 
covered in this plan. These species are either covered 
under existing recovery plans or will be covered by a 
recovery plan in the future. The federal status, species 
distribution, and the availability of a recovery plan are 
listed in Appendix D. 


Biotic Communities.— Mayor types of natural plant 
communities in the San Joaquin Valley below the S00- 
meter (1 ,500-foot) contour include herbaceous (grass- 
lands. vernal pools, and marshes). shrublands, woodlands. 
and riparian forests (Figure 2; Kichler 1977, Holland 
1986, Griggs et al. 1992). Above that elevation. 
vegetation grades through woodlands and into evergreen 
forests. On the west, grassland and shrub communities 
extend to between 600 and 900 meters (2,000 and 3,000 
feet) 


and plants. communities typically are named on the basis 
of the dominant plant species or site characteristics. 
Several classification systems have been proposed for 
biotic communities in California, but none is universally 
accepted. Specific community names that are capitalized 
herein correspond to those described by Holland (1986) 
and Griggs et al. (1992). The equivalent names under 
alternate systems are summarized by Mayer and 
Laudenslayer (1988). Many of the natural communaties 
in the San Joaquin Valley are considered rare (Holland 
1986, Griggs et al. 1992), irrespective of the presence of 
rare species. Certain recovery actions for endanger J 
and threatened species also will contribute to the 
conservation of the rare communities they inhabit. Plant 
communities discussed in this recovery plan are 
described below. See Table | for the featured species that 
occur im these plant communities. 


Grasslands are dominated by perennial or annual 
grasses, but the associated forbs (broad-leaved herbs) 
often are conspicuous because of their showy flowers. 
General terms that have been used for grasslands in the 
San Joaquin Valley include California prairie (Kichier 
1977) and V alley and Foothill Grassland (Holland 1986). 
The featured species in this recovery plan occur in the 
following grassland communities Nonnative Grassland. 
Pine Bluegrass Grassland, Relictual Interior Dune 
Grassland, Valley Needlegrass Grassland, and Valley 
Sacaton Grassland Some of the featured species may 


range through areas that consist of a mosaic of grasslands 
and vernal pools, parucularly Northern Claypan Vernal 
Pools and Northern Hardpan Vernal Pools. 


A marsh 1s an herbaceous wetland community The 
dominant plants (sedges, rushes, and cattails) are related 
to grasses. A general name for freshwater marshes of the 
San Joaquin Valley is tule marsh (Kichler 1977), which 
includes Cismontane Alkali Marsh, Valley Freshwater 
Marsh, and Vernal Marsh. Valley Freshweter Marsh 
intergrades with Coastal Brackish Marsh in the 
Sacramento-San Joaquin Delta. 


San Joaquin V alley shrublands often are referred to as 
scrub because they are dominated by shrubs less than 2 
meters (6 feet) tall. In scrub communities the actual 
cover of shrubs may be dense or sparse, and the ground 
cover often consists of grasses and forbs typical of 
grassland communities. In the San Joaquin Valley, 
scrubs occur in alkali sinks, on alluvial fans, on dunce 
remnants, in panan areas, and in anc uplands. 


Alkali sinks are drasnage basins that have souls high in 
soluble salts, which may or may not be alkaline 
(Twisselmann 1967). These basins are dominated by 
halophytes, \.c., plants tolerant of alkaline and saline 
soils. Playas (shallow, temporary lakes) may form in 
alkali sinks during periods of heavy rainfall. Alkali sinks 
in the San Joaquin Valley typically support scrub plant 
communities such as Alkali Playa, Haplopappus 
Shrubland, and Valley Sink Scrub. 


Alluvial fans are fan-shaped areas of soil deposited by 
mountain streams where they enter valleys or plains. In 
the San Joaquin Valley, alluvial fans typically support 
saltbush scrub, which is one of several plant assemblages 
dominated by common saltbush (Atriplex polycarpa) or 
spiny saltbush (A. spinifera). These include Interior 
Coast Range Saltbush Scrub, Sierra- Tehachap: Saltbush 
Scrub, and Valley Saltbush Scrub. A type of saltbush 
scrub also may occur on sandy deposits surrounding 
historical lake beds, where it is termed the Relictual 
Intenor Dunes community. Chenopod scrub is a general 
term for shrublands that are dominated by plants in the 
goosefoot family (Chenopodiaceae). in the San Joaquin 
Valley this includes the various saltbush scrubs, Alkali 
Playa, and Valley Sink Scrub. Alkali Meadow is o 
transitional community that occurs at the bottom of 
alluvial fans; i comprises a mixture of species 
charactenstic of alkali sinks, grasslands, marshes, and 
mpanan forests 
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Figure 1. The Great Central Valicy / California 
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Figure 2. Map of ustorcal natural vegetanan of central Califorma based on Kuchler (977) 
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Great Valley Riparian Scrub includes several commu- 
nity types dominated by different shrub species, 
including Buttonbush Scrub, Elderberry Savanna, Great 
Valley Mesquite Scrub, and Great Valley Willow Scrub. 
Intermittent Sweam Channels also are mpanian but have a 
different shrub composition than do the channels of 
permanent streams. 


Other scrubs that occur in arid upland areas of the San 
Joaquin Valley and adjacent high plains include Upper 
Sonoran Subshrub Scrub and chaparrals. Subshrubs are 
perennial plants that are woody only at the base, such as 
California buckwheat (Eriogonum fasciculatum) and 
matchweed (Gutierrezia californica). However, Upper 
Sonoran Subshrub Scrub also includes true shrubs such 
as California ephedra (Ephedra californica) and 
bladderpod (lsomeris arborea). Chaparrals are 
characterized by evergreen shrubs and occur most often 
in the outer coast ranges. Small patches have been 
mapped in the hills surrounding the San Joaquin Valley 
(Kichler 1977), but none provide habitat for the featured 
species in this recovery plan. 


Both \/oodlands and forests are dominated by trees. 
However, trees are spaced more distantly in woodlands 
than in forests and de not form a solid canopy. 
Woodlands are characteristic of the foothills surround- 
ing the San Joaquin Valley and also occur in the 
Woodlands may be named on the basis of the most 
common trees (¢.g., oak woodland, juniper woodland) or 
on their location (e.g., foothill woodlands, riparian 
woodlands). Cismontane woodlands are those that occur 
west of the Sierra Nevada crest. Woodlands in the region 
covered by this recovery plan include Blue Oak 
Woodland, Cismontane Juniper Woodland and Scrub, 
and Valley Oak Woodland. 


Forests in the Great Central Valley consist of broad- 
leaved, deciduous trees and occur along rivers and 
create a dense understory. A general term for this forest 
type is Valley riparian forest. Specific community 
names include Great Valley Cottonwood Riparian 
Forest, Great Valley Mixed Riparian Forest, and Great 
Valley Valley Oak Riparian Forest. 


Any division of vegetation into community types 
must be somewhat arbitrary because communities often 


intergrade, rather than having identifiable boundanes. 
The intergradation of plant communities leads to some 
discrepancies regarding their proper classification. 
Thus, Holland (1986) included Alkali Meadow and 
Alkali Playa with the herbaceous communities even 
though both include shrubs. He classified Great Valley 
Mesquite Scrub as a nparian plant community, but 
Twisselmann (1967) considered it to be characteristic of 
alkali sinks. Communities also may occur in mosaics, 
which are interspersed patches of vegetation dominated 
by different species. Plants and animals may be restricted 
to particular microhabitats, which are localized areas 
with unique conditions due to small-scale variations in 
other physical features of the landscape. Thus, habitat 
descnipuons for the rare and endangered species in this 
recovery plan are to some exteat generalizations, which 
take into account the range of communities in which each 
species Occurs. 


The San Joaquin Valley shares much of its unique 
biota with the Sacramento Valley. Most of the Central 
Valley's endemism (species restricted in occurrence) is 
associated, in order of numbers, with extreme aridity, 
vernal pools, and wetlands. Among vascular plants, 
endemism is mostly associated with vernal pools (14 
species), extreme aridity (8 species), and alkaline soils (6 
or more species). Of the 44 endemic plants of the Central 
Valley, 26 are shared by the 2 regions, 14 are San Joaquin 
Valley endemics, and only 4 are confined to the 
Sacramento Valley. Of the 28 species and subspecies of 
endemic mammals, reptiles, and amphibians in the 
Central Valley, 16 are associated with arid grassland and 
shrubland communities in the San Joaquin Valley, and 
only 3 are confined to the Sacramento Valley (Bradford 
1992, Williams and Kilburn 1992). More endemic 
vertebrate species co-occur in the San Joaquin Vallvy 
than anywhere comparable in the continental United 
States. 


2. Reasons for Decline and Threats to Communities 


Loss and degradation of natural communities due to 
agriculture, urbanization, livestock grazing, water 
impoundment and diversion, histoncal predator and pest 
control, and other human activities have jeopardized 
nearly all the unique biota of the Valley below the 
woodland belts, and are the major causes of 
endangerment of the state and federally listed species 
(Figure 3). The delta freshwater marshes and the vast tule 
marshes of the Valley are nearly gone. Of the 
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approximately 2,110,257 hectares (5,214,539 acres) of 
iand in the southern Sap Joaquin V alley region (including 
the Carrizo Plain Natural Area and most of the Tulare 
Basin below the woodland belts) studied by the 
acres) of degraded wetlands were found by 1989 (Spiege! 
and Anderson 1992). Over 40,468 hectares (100,000 
acres) of seasonal wetlands are found farther north ip the 
San Joaquin Basin, mostly in Fresno and Merced 
have been reduced mostly to narrow piedmont strands, 
fringing the Valley floor, and their native species have 
been largely displaced by exotic species of weedy annual 
grasses and forbs. Of the original 400,000 hectares 
(about | millhon acres) or more of nparian communities 
in the Central Valley, less than 10 percent existed in 
1979, mostly located in the Sacramento Valley (Warner 
1979). Water diversions, stream channelization, and 
Clearing and cultivation of riparian communities all have 
played roles in loss of riparian communities. Of those 
remaining today, most are highly degraded in quality and 
support few or none of their characteristic species. 
Extam riparian communities in the San Joaquin Valley 
consist of less than 2,800 hectares (7,000 acres) of 
narrow, degraded stands along channelized streams. 
Only about 269 hectares (665 acres) of relatively mature 
npanan forest with a well-developed uaderstory of herbs 
and shrubs are found in two parks and one preserve in the 
San Joaquin Valley (Williams and Kilburn 1984). 


Loss and degradation of natural communities in the 
region due to conversion to irrigated cropland have 
continued at much slower rates since about | 986, but stil! 
pose new threats to many additional species (Williams 
and Kilburn 1992, USFWS 1994a). The greatest new 
threats are to the biota of grassland and vernal pool 
communities along the eastern and northwestern edges of 
the Valley, where urbanization, ranchette devclopments, 
collectivel) causing destruction of natural communities 
al an increasing pace. 


3. Conservation Efforts at the Community Level 


tamt general conservation measures for one or a few 
species are briefly mentioned in individual species 
accounts. Highlighted here and in Table 2 are the most 
significant large-scale natural community acquisitions 
and habitat conservation planning efforts involving the 
species covered in this document. The California Energy 


natural community and species surveys. The first was 
The Southern San Joaquin Valley Ecosystem Protection 
Program (Anderson et al. 1991, Spiegel and Anderson 
1992), wherein surveys of quarter-sections of natural 
lands in most of the Tulare Basin were made. Later, 
California Energy Commission conducted quarter- 
section surveys on the Carrizo Plain Natural Area with 
funding provided by the US. Bureau of Land 
Management (USBLM; Kakiba-Russell et al. 199(). 
information on extant biouc communities and habitat 
distribution and quaiity for listed species than all others 
combined. The California Energy Commission's 
Southern San Joaquin Ecosystem Protection Pian 
(Spiegel and Anderson 1992) has provided the 
framework on which the resource management agencies 
strategies. 

Several wide-area multispecies (i.c., community 
level involving thousands of acres) Habitat Conservatic:. 
Plans are in various stages of development in the San 
Joaquin Valley as conditions of incidental-take permits 
under section 10 of the Endangered Species Act of 1973 
(PL. 93-205, 16 U.S.C. 1531 et seq.). Under section 
10(a 1B) of the Endangered Species Act, the USFWS 
can authorize the taking of federally listed fish and 
wildlife by nonfederal entiues if such taking occus 
incidentally during otherwise legal activities. Ar 
applicant for an incidental ta.e permit submits a Habitat 
Conservation Pian that specifies, among other things, the 
impacts that are likely to result from the takings and the 
mea.ures the permit applicant will undertake to minimize 
and mitigate such impacts. Many of these Habitat 
Conservation Plans are an important component of 
recovery strategies, from protecting specific habitats to 
restoration to focusing habitat acquisitions to lands 
identified as important for recovery. The Metropolitan 
Bakersfield Habitat Conservation Plan has been 
implemented, and the Kern Valley Floor, and San 
Joaquin County Habitat Conservation Plans are in active 
development stages. The other large conservation efforts 
in the Valley include the Carrizo Natural Heritage 
Program (USBLM, California Department of Fish and 
Game (CDFG), The Nature Conservancy), California 
Energy Commission mitigation programs, the CDFG 
mitigavon program in the Allensworth Natural Area 
(Spiegel and Anderson 1992), the endangered species 
habitat protection program: ‘> the Elk Hills (Department 
of Energy), Occidental of Elk Huis, Kern and Pisley 
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Figure 3. Map showing recent land uses in three categories. 
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Mgmt. Veer 
Project ' Purpose Location Ageney*| Target Species’ 
T &E purchase nonmitigation | Akal Sr& ER COFG | ontte pobd hae os] 1978-45 
T & E purchase nonemitigation | Kerman ER COFG «| Ont Gr pd bes heb tes 1,775 | 1987-48 
T &E purchase norenitigation | Panoche Hille ER COFG «| tnt gv id aes ow sez] 1985 
T & E purchase nonemitigation | Guflonediow COFG | trl jes ad Or ros 1250] 190% 
T BE purchase noremitigation | Allensworth ER COG, ota 4310] 1900-05 
T & E purchase noreifigation | Pidey Conservation Easement | COFG | bné Gr 10} 1908 
T & E purchase noreitigaton | Semivopic Ridge COFG =| tnt Gv aes apd hws get heb ses] 1903 
T & E purchase noreitigation | Lokem ER COFG =| aiid bed Ou tun ews gir sins] at onde a27| 1980-48 
T & E purchase noremitigation | Stone Cons ER COFG nl “ees | 1901-49 
Camzo Plain ER norenitigation | Cartzo Pain Neturel Aves COFG | tnt gv ces a Gtpgiesets | 6474] 1900-60 
Big Sandy WA nonmitigation | Big Sandy COFG On “s2| 1979 
Corral HoBow ER noneitigation | Corral Hollow COFG apd ren oo} ter 
Los Banos WA noneitigation | Los Banos WA COFG i) “e215| 1906 
Mendota WA noremitigation | Mendote WA COFG i trons pee | 11,7061 1960-47 
North Grassiands WA noreitigation | Nort Grassiands WA COFG oe “ees | = 1908 
Graytodge WA normiigation | Graylodge WA COFG oe "8.300 1831-74 
Eithom Piain ER mitgaton Eithom Plein COFG ord gu afd ans hes ent Ow 160 1963 
Ca Aqueduct meatgate Ca AqueducYRegion 4 COFG «| tnt gv at ae bc hewn pen 1m] 61975 
Coatings Grevei Operaton rmitgaton Serrwtrapic Padge COFG | Ont ad 200; 1003 
MoKinch stores matgater Lokem COFG =| tnt aes om oo} 98 
Coatings Cogeneraton + Mac meget Pleasant Vatey Cora | tnt a at ot S12] 1901 
Fiber-Opec Cabie metgetir Lokem COFG =| tnt ges od 2s7| 1989 
PGE/PGT Pipstine metgeton Jeape: Seen Road cora | a 100] 1988 
Ute Panoche Reservon WA meget Penoche Hite \ COFG ae bre or “sas| 1976 
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Tasus 2. (continued). Summary of Larger and Community-level Conservation Efforts in the San Joaquin Valley Planning Ares. 










































































Project ' Purposes Location homey’ Target Species * Paver 

Mec rvagasons maecaton Loker ER COFG qiusertote ae ort 140 | 1982-06 
PGE/PGT Pipsine mesgaton Paim Tract Cora | a 1221 | 1906 
PGE/PGT Pipstine magator Tracy Hille—Crtee/Connely Ranch|  COFG | ax 443 | 1990 
Satewey/P emerson Pass neegator Tracy Hlle—Criee/Connely Ranch| COFG | a ez7 | 1902 
PGE Stan Pac i & Stockiale Rar, meegator Atenewort ER COFG =| bn & es 128 | 1901 
Mevopoiten Bakersheid HCP maegeton Kem County COFG «=| aii bnl giv ges Or 4,003 | 1902-08 
Mevopottan Bakersheid HCP mépgaton Speciatty Preserves COFG =| bc 317 |1989-67 
Mea reegatone maogator Abeneworth ER COFG | Dnata es 500 |1901-05 
Los Banos Creek Conservation miegaton Los Banos Creek cora | ax es | 1989 
Easement 

Salt Creek Conservation Easement méegaton Sant Creek Cora =| ax 378 | 1907 
Uren on-site mitigation | Unimin Property cora | ax so} 1904 
Caswell Memoria! State Park nonmiegation Caswel Memonai State Park COPR for ren 280 | 1980-08 
Ca. Aqueduct Er. Op & Mt. 93 on-site mitigation | SJ Field Division, Chrieman own s|s ont aid te be 22} ° 

Pumping Plant 

Ca. Aqueduct Em. Op & Mi. ‘91 mitigation . OWR =| bri elas at Oe ne] * 
Ca. Aqueduct Em. Op & Mt. ‘91 méogaton ° own =s|s ad nt oe as| * 
Coastal Branch Phase li Pipeline mégaton . OwR | bntghreesekt =| hws aet ee} * 
CEC Sycamore Cogeneration mitigaton Sernétropic Ridge CEC ek! ty 1924 | 1988-02 
CEC Midwey/Sunset Cogen. mitigaton Loker CEC brill gh apt ony 683 | 1980-02 
Mec mbgatons magaton Loker CEC bell gkr 971 erty 204 | 1980-01 
Caltrans 33/152 intersection Improvement | mitigaton Jesper Sears Road Cree iat 40 | 1904-05 
Mac mitigetons miegaton Serretropec Pudge COFG/CEC | ake 311 | 1904-02 
Chowchile Canal Bypass nonmiegatbon Chowchille Canal Bypass COFG/OWR bra ies se | 1977 
Caton Court Forebay nonmiegation Caton Court Forebay COFG/OWR wide | 3,000] 1972 
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Aigo. 
Project Purpose Location Agere; * 
reyerfhagen iis Management Ares norerdégagon Kreyerfhagen +iis Vsaw i @ 1.200 
Lokem ACEC noreréegatton Lokem USELM | gifted in rd 3110 
Ke@eman ACEC norendigason Ket@eman Hite USELM | aid ted ges hes aot 6730 
Carrizo Plain ACEC norenéégagon Carrizo Plain Natural Area USELM | bi gu cesaiiets: | dihestud 103. 102 
Po re qt 
Ceteron Ab-Amencan Pipetine miageton Carnzo Plain Netra Aree USELM | bel, aid. gv ow 140 08 wien 
eo 103.102 
PG&E UtrePower Ogie ma@gaton Carrizo Plain Natural Aves USELM | onl a ow Dow 
Tranermesion Lina re 103.102 
PSE Sierra, Double C and Kem miagaton Camzo Plain Natural Aree USELM | a oe 137 42 mn 
From Cogen we 103,102 
Valley Waste BV.2 (gator Camzo Plain Natural Area USELM | bri, aid ge ow 4B ww 
Ow 103,102 
So Cal Gas North miageton Camzo Plain Natural Aree USGL | tel go at ow 728 ww 
Sunset Pipetine and Buene Viste Pe 103.102 
Ppetine 
Ceteron Pentand Pipetine miigaton Camzo Plain Natural Area USELM | bel, a ore 2133 own 
eo 103.102 
PGSE UtrePower Ogle Gas Line ma@gaton Carmzo Plain Natural Ares VSGLM | at. ore or ‘40 ww 
te 103,102 
Chak Cutt miagaton Carrizo Plain Natural Aree VSELM | aM ow 20.97 etm 
fre 103.102 
Mt Poso Cagen miagaton Carrizo Plain Natural Aree USELM | bel, a ow 0 aw 
fre 103.102 
Moti OF Lease Project maigaton Carrizo Plein Natural Aree USELM | at Onl, gv ow anon 
fe 103. 
PSE inc miaigaton Carrizo Plain Natural Area USGL | tel ae on 3068 ww 
re 103. 102 
Ca :ord Nevel Weapons Staton noreni@gaton Concord Nevai Weapons 000 . “2000 
Staton - Uplands 
































— 
> 











Gen qabees ans vp fo enseds pumpdy caf emg Limcosey 














Tass 2. (continued) Summeary of Larger and Community-level Conservation Effert: in the San Joaquin Valicy Planning Area. 
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Tasiz 2. (continued). Summary of Larger and Community-level Conservation Efforts in the San Joaquin Valley Planning Area. 
















































































; bigerv. Other 
Project ' Purposes Locstton Agency*®  |TargetGpecies*| Species = hemared 
Nuevo/Torch HCP on-site miigason Loker Nuevo/Torch afd brid gd ajas yn ned 200 1998 
ton hes 

East Bay Regione! Parks Norereégasgon Black Otasnond Mines EBRP apd "5,000 1973-67 
East Bay Regional Parks noreréégagon ' und Valley EBRP an 1264 1986-06 
East Bay Regional Parks proposed Gareverta Property EBAP apd 772 1997 

mitigation bank 
East Bay Regional Parks norsniegagon Veeco Caves EBRP/CCWD apd 722 1997 
Brushy Peak Preserve noreniégaton Brushy Peak Livermore Aves opt “625 1980 

Recreaton and Park 
Ovstrict 
Wind Wolves Preserve nonenitigason Wind Wolves Preserve— The Wikdiands afd brill bc "34 square 1906 
Valley flicor Conservancy mies 

Occidental of Elk Hilis On-site miigason Ek Hills on-site Occidental aps bral giu hws or. oft ents 38,227 1908 

and nonmitgation management 
Occidental of Elk Hillis on-site mitigation Ek Hillis OccidentaVUSFWS | aid bri gv hws ons oft eréu yt “ 
Springtown Alkali Sink nonmitgaton Springtown Alkali Sink City of Livermore pbbb 300 | uninown 

* currently unde: negotiations 


** No estimates avaslable for listed species habstat, but significant enough to assist in Recovery efforts 


' ER—Ecological Reserve, NWR—National Wildlife Refuge, WA— Wildlife Area 
ACEC —Area of Crcal Environmental Concern, HCP—Habitat Conservation Plan, T&E— Threatened and Endangered Species 


? BOR—U S. Bureau of Reclamation; CANG—California Army National Guard; CCWD—Contra Costa Water District, CDFG—California Department of Fish & Game, CDPR— 
Caiiforma Department of Parks and Recreation, CBC—California Energy Commission, CLEP—Coles Levee Ecosystem Preserve, CNLM—Center for Natural Lands Management. 
DOC—Department of Corrections, DOD—Department of Defense; DOE—Department of Energy. DWR—-Department of Water Resources, EBRP—East Bay Regsonal Parks. 
FAA—Federal Aviation Administration, KCWA—Kern County Water Agency, TNC—The Nature Conservancy, USBLM—U S. Bureau of Land Managemen, USPWS—U S. Fish 
& Wildlife Service 


* be - Bakersfield cactus, bail - Blunt-nosed leopard lizard, bss - Bakersfield smaliscaie, bvis - Buena Vista Lake shrew, casb - Cervo acgialian scarab beetle, cjf - Califorma 
jewelflower, cpl - Comanche Point layia; ddw - Doyen’s dune weevil; dpcp - Diamond-petaied Califorma poppy, fr - Fresno kangaroo rat, gts - Giant kangaroo rat, hws - Hoover's 
woolly-star, jpg — Jared's peppergrass, km — Kern mallow, thsb - Lost Hills saltbush, Iss - Lesser saltscale, mm - Merced monardella. mp - Merced phacelia, mai - Munz's Gdy-tips. 
ons - Onl neststraw, pbbb - Palmate-bracted bird’s-beak; ror - Riparian brush rabbit, rwr - Riparian woodrat, sjas -- San Joaquin antelope squirrel, ydb - San Joaquin dune beetle, sjkf 
- San Joaquin kit fox, sjkr - San Joaquin kangaroo rat; sjt - San Joaquin Le Conte's thrasher, sywt - San Joaquin woolly-threads, snkr - Short-nosed kangaroo rat. tbw - Temblor 
buckwheat, igm - Tulare grasshopper mouse, tkr - Tipton kangaroo rat, tp — Tejon poppy, vc - Vasek's clarkia 
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National Wildlife Refuges (Table 2), and the National 
Wildlife Refuge programs (Kern and San Luis refuge 
complexes). Several mitigation banks, (i.¢., large blocks 
of land preserved, restored and enhanced for purposes of 
consolidating mitigation for and mitigating in advance of 
projects that take listed species) are part of existing or 
developing Habitat Conservation Plans in the San 
Joaquin Valley. These include the ARCO Cole's Levee, 
Kern Water Bank, and Chevron Loker Habitat 
Conservation Plans, all in Kern County. 


by the California Wildlife Coc.scrvatiun Board and raised 
by The Nature Conservancy have resulted in about 83 
percent of the 102,640-hectare (253,628-acre) Carrizo 
Plain Natural Arca being in public or The Nature 
and Federal land exchanges were used to acquire 26, 102 
hectares (64,500 acres) between 1988 and 1995 to add to 
the 54,442 hectares (134,528 acres) already in Federal 
ownership. These properties are managed by USBLM. 
The CDFG has management responsibility for the 2,574 
hectares (6,360 acres) the State has purchased, and The 
Nature Conservancy owns and manages another 2.577 
hectares (6,369 acres). The Carrizo Plain Natural Area is 
a relatively large area, but thousands of acres were 
farmed for decades and a large proportion is steep, 
mountainous terrain, less than about 30 percent provided 
natural habitat for listed species at the time of 
establishment. 


Another large scale progren of acquisition, directed 
by USBLM, is the land purchases and exchange in the 
western Fresno and eastern San Benito Counties, mainly 
involving properties known as the Martin or Cantua 
Creek and Silver Creek ranches (hereinafter called the 
Ciervo-Panoche Natural Area). Acquisitions in these 
two programs (Carrizo Plain Natural Area and Ciervo- 
Panoche Natural Area) collectively have done more to 
advance the recovery of the San Joaquin Valley's listed 
species than all others combined. Acquisition will 
continue to be a major element of recovery processes, but 
will play a lesser role than in the past. 


The third large-scale program by the Federal 
government has been the acquisition of fee utle and 
easements to natural and farmlands in Stanislaus and 
Merced Counties to add to existing and create new 
National Wildhife Refuges. Refuge programs have deen 
directed at waterfow! and other wetland species though 
substantial areas in Merced County ae upland 


communities. With some change in management 
support a significantly larger population of kit foxes than 
currently. Easement lands support a small population of 
San Joaquin kangaroo rats with a unique genctic 
consutution, though its subspecies taxonomy is unclear 
(Johnson and Clifton 1992, Endangered Species 
Recovery Program unpubl. data). In both counties some 
npanan areas on existing and planned refuge lands could 
provide habstat for viable populations of riparian brush 
rabbits and woodrats. 


Additions to the Pixley National Wildlife Refuge, 
Tulare County, have protected significant habitat for 
blunt-nosed leopard lizards, Tipton kangaroo rats, San 
Joaquin kit foxes, and mountain plovers (a candids’ 
species not featured in this plan, but a large proportion of 
its total population winters in the area covered in this 
plan). Addition of the Bitter Creek National Wildlife 
Refuge (foothills and mountains at southwestern edge of 
the Valley, mostly in Kern County) to the Hopper 
Mountain refuge complex, though targeted for recovery 
of the California condor, also provides protection of 
some habitat for the San Joaquin kit fox, San Joaquin 
antelope squirrel, Tulare grasshopper mouse, and 
possibly the blunt-nosed leopard lizard, giant and short- 
nosed kangaroo rats, mountain plover, and San Joaquin 
Le Conte's thrasher. 


Acquisition of properties in the Allensworth Natural 
Area of Tulare and Kern Counties and the Semitropic 
Ridge and Lokern Natural Areas (natural areas defined 
by Spiegel and Anderson [1992]) by CDFG, California 
Energy Commission, and Ceater for Natural Lands 
Management have been from a vanety of funds, both 
public and private (Table 2). To date, the conservation 
parcels are relatively smail and scattered, but each of the 
three areas is critical to the recovery of some species. 
Dedicated conservation lands in each area should expand 
as the Habitat Conservation Plans are completed and 
implemented, and if the ongoing planning for a 
mitigation bank in the Lokern Natural Area by the 
agencies and Chevron, Inc. is completed and a 


Several agency management plans and management 
agreements, which define and commii an agency to 
managing property in specified ways, exist or are being 
developed to protect listed species habitat in the San 
Joaquin Valley. The primary goal of these plans is to 
ensure that properties with value as habitat for listed 
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species are managed and monitored to preserve, protect, 
or enhance populations of those species while protecting 
other societal interests. Plans of this sort represent the 
principal mechanism for protecting listed species on 
public lands. Common shortcomings, however, of these 
plans are .«ck of adequate information on which to base 
habitat management actions, and few or no provisions for 
several recently-developed plans that make provisions to 
conduct research as high priorities (¢.g., Center for 
Natural Lands Management 1993, USBLM et al. 1995). 


Critical Needs Analysis —The status of 32 of the 34 
species included in this recovery plan was examined for 
critical needs as part of the Friant Biological Opinion 
Critical Needs Analysis (Colliver et al. 1995). 
Additional species of the Sierra foothills also were 
included in the analysis, but are not discussed here. The 
other two species of this recovery plan, the San Joaquin 
kit fox and the palmate-bracted bird’s-beak, were not 
included, by agreement with the USFWS, because they 
were dealt with in the critical needs analysis for the 
contemporaneous Biological Opinion for Interim 
Contract Renewal (USFWS in litt. 1995a). That analysis 
found that both the San Joaquin kit fox and palmate- 


Of the 34 species examined in the two analyses, 12 
have critical needs. These species are: palmate-bracted 
bird's beak, Kern mallow, Bakersfield cactus, Bakersfield 
smaliscale, Vasek's clarkia, oil neststraw, Fresno 
kangaroo rat, riparian woodrat, Buena Vista Lake shrew, 
riparian brush rabbit, San Joaquin kit fox, and Doyen's 
dune weevil. A critical need is defined as any intrinsic 
state or external situation that threatens a species with 
extinction or preclusion of recovery and requires action 
during the next year to improve or avoid a further 
deterioration of that species’ chances of survival and 
of the 12 species are reflected in the recovery tasks and 
priorities established in this recovery plan for these 
species. 


4. Ecosystem-Level Recovery Strategy 


Approach to Recovery Planning.—As with many 
other Federal land-management agencies, the USFWS 
has adopted an ecosystem approach in managing our 
Nation's natural resources (USFWS 19946, Henne 1995, 
USFWS 19952). Given the increasingly severe 
constraints — environmental, financial, temporal, 


Bormann et al. 1994, Grumbine 1994a, 1994, Jensen 
and Bourgeron 1994, Noss and Cooperrider 1994, Soulé 
1994, Alpert 1995, Ecological Society of America 
199Sa, 19956, Kerr 1995, Keystone Center 1991, 
National Research Council 1995, Noss et al. 1995, Pastor 
1995, Tear et al. 1995, Walker 1995, Yaffce et al. 1996). 


The ecosystem approach is not, however, without 
problems and critics (LaRoe 1993, Eisner et al. 1995, 
Stanley 1995, Wilcove and Blair 1995). Although the 


constituent species and dynamics — and continues to 
support those species that are most vulnerable to 
ecosystem change. Though there indeed are many 
advantages to an ecosystem approach, both the State and 


a somewhat common theme in the conservation literature 
(Holling 1978, Lee and Lawrence 1986, Walters 1986, 
Walters and Holling 1990, Boyce 1992 and 1993, Noss 
and Cooperrider 1994). Adaptive management is the 
“process of linking management with monitoring within 
a research framework” (Noss and Cooperrider 1994, p. 
298). It is iearning by doing, and ongoing monitoring and 
research are important to learning how to efficiently and 
sensitively manage ecosystems. Such research will 
include population viability analyses of umbrella species 
(listed species with the broadest geographic ranges and 
habitat requirements), keystone species (those which by 
their numbers or activities have key roles in shaping the 
species composition or physical structure of the natural 
community), and indicator species (species whose 
presence symbolizes certain features of a natural 
community). Boyce (1992, 1993, p. 525) considers such 
analyses, if done properly, a natural extension of adaptive 
management. Population viability analyses require that 
all available data on a target species be pulled together to 
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Planning Area [fj Public lands [J Conservation Lands 
Numbers in red indicate locations of lend percels listed in Table 3 
Figure 4. Plawung area, showing public and conservation lands. 
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Tasez 3. Key ro Pususc anp Conszzvarion Lanp Paacets Saown om Ficuns 4. (Names in italics ave 
these lands which have vaine to the species covered in this recovery plan. This list is net complete.) 
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Camp Roberts Military Reserve i! 
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Tasxe 3. (continued). Key to Public and Conservation Land Parcels Shown in Figure 4. 
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Pleasant Valley. 





Poso Creek Conservation Easemeni at Semi-Tropic Ridge 
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build a simulation model, a model that constitutes a 
synthesis of our current understanding of the target 
species population. Population viability analyses can 
then be used to develop hypotheses about how a 
paruculars environmental event (e.g, flood, fire) or a new 
management scenario would affect a target species 
population. In this way, population viability analyses can 
guide the direction of management. This approach could 
help direct the recovery of some key species in the San 
Joaquin Valley. 


The planning area addressed in this recovery plan 
(Figure 4; key to numbered locations is in Table 3)—the 
San Joaguin Valley, Carrizo and Elkhorn Plains, and 
parts of the Cuyama, Salinas, Sacramento, and other 
valleys—is a “focus area” in the USFWS Central Valicy 
of California/San Francisco Bay and South Pacific Coast 
ecosysti:m units (USFWS 1995a). However, this focus 
area difters in a number of significant ways from lands 
addressed in other ecosystem-level conservation efforts. 
Those efforts generally involve millions of acres of 
publicly-owned lands, often with large expanses «/ 
wilderness (¢.g., Clark and Zaunbrecher 1987, Everett et 
al. 1994). 


Of the 45,500 square kilometers (17,500 square 
mules) in the planning area, exclusive of the Salinas and 
Pajaro watersheds, only about 2,600 square kilometers 
(1,000 square miles) are in public and conservation 
ownership, about 5.7 percent. This contrasts 
dramatically with other ecosystem efforts throughout the 
west and with land ownership in other parts of Califorma. 
The San Joaquin Valley has much more land in private 


ownerstup than any of California's nine other broregsons. 
Most of the landscape, 95 percent or more, has been 
altered from its natural state and replaced by ungated 
agriculture, cities and towns, and industrial develop- 
ments. Within this human-shaped mosaic are sparsely 
scattered remnants of natural communities, al] of whach 
have been severely degraded, altered. and fragmented by 
human activites. One of the most basic and prominent of 
ecosystem features on the San Joaquin Valley floor— 
seasonal flooding by winter storms and snowmeit in the 
towenng Sierra Nevada—has been nearly eliminated by 
the dams, reservoirs, pumps, diversion channels, and 
canals that capture its waters for use by agriculture and 
municipalities, some outside its boundaries. All the 
natural communities shaped and maintained by seasonal 
runoff no longer function normally, which has led to their 
endangerment 


This recovery plan acknowledges that if recovery is 
to be achieved, it must take place within the constraints of 
the existing human-dominated ecosystem. Trust, 
partnership, and common purpose must be established 
amongst government agencies, ranchers, farmers, 
developers, conservationists, urbanites, and other 
citizens of the Valley. 


If plemented, the outcome of thus planning effort 
most probably will retain the advantages of ecosystem- 
level conservation: involving all segments of society in 
recovery actions; preserving all or most species 
simultaneously, saving effort and money, and increasing 
the chances that recovery efforts will succeed. 
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A. Caton Jawa rlownn 
(CavLanTuus CaLiroanecus) 


1. Description and Taxonomy 


Taxonomy —The appropnate genus for Califorms 
jewelflower has been debated (Payson 1923, Rollins 
1971, Al-Shehbaz 1973), but i has been recognized 
consistently as a distinct species. Watson (1880) 
originally named the genus Stanfordia solely 
accommodate this species. The type specimen (i¢., the 
individual plant on which the onginal descnpuon was 
based) of Stanfordia californica was collected “near 
Tulare” in Tulare County. Greene then transferred the 
species to Streptanthus in 1891 (Greene 1891 as cited in 
Taylor and Davilla 1986). The currently accepted 
scientific name for Califorma jewelflower, Caulanthus 
californicus, was published by Payson (1923) Califorma 
jewelflower is a member of the mustard family 
(Brassicaceae). 


Description —Califorma jewelflower has hairless. 
usually branching stems, which can range from jess than 
10 centumeters (4 inches) to more than SO centimeters (20 
inches) tall (Munz and Keck 1959. Mazer and 
Hendrickson 19930, Cypher 19944). The upper leaves 
are egg-shaped and clasp the stem. unlike the leaves ai the 
base of the plant, which are oblong The maroon buds are 
clustered at the tip of the stem and contrast with the 
translucent, white flowers below The frusts of Califorma 
jewelflower are | to 6 centimeters (0.4 to 2.4 inches) 
long, and flanened (Buck 1993). 


Identification —Califorma yewelflower (Figure 5) 
differs from all other species of Caulanthus in that it has 
flattened. sword. shaped fruits and sphencal seeds Other 
jyewelflowers also have maroon buds and whatush flowers. 
but those that overlap in range with Califor 
yewelflower have narrow. elongated frusts and flatiened 
seeds (Buck 1993). 


2 Historical and Current Distribution 


Historical Distribution — The histoncal distrbuvor 
of Califorma jewelflower 1s known from 40 herbanum 
specimens, whuch were collected in 7 countees between 
1880 and 197} Approsmiately half of the collection 
sites were on the floor of the San Joaquin Valley is 
Fresno, Kern. and Tulare Counnes (Pigure 6) Several 


other collections came from two smaller valleys 
southwest of the San Joaquin Valley: the Carrizo Plan 
(San Luis Obispo County) and the Cuyama Valley (Santa 
Barbara and Ventura Counties). Three occurrences (i... 
collection sites separated by 0.4 kilometer (0.25 mile) or 
more) were in the Sierra Nevada foothills at the eastern 
margin of the San Joaquin Valley in Kern County. The 
remainder of the histoncal sites were in foothills west of. 
the San Joaquin Valley, in Fresno, Kern, and Kings 
Counties (CDFG 1995, Taylor and Devilla 1986). 


Current Distribution —By | 986. all the occurrences 
on the San Joaquin and Cuyama Valley floors had beea 
eluminated. and the only natural populaton Laown to be 
extant (ic., still in existence) was in Santa Barbera 
Canyon, which is adjacent to the Cuyama Valley in Santa 
Barbara County (Taylor and Deville 1986). A small, 
introduce/ colony also existed at the Paine Preserve m 
Kern County at that time. Since then, several more 
introductions have been attempted (see Conservation 
Efforts). and a number of colomes were rediscovered in 
two other areas where the species had been collected 
historically. The naturally-ocourring populations of 
Califorma jewelflower that are known to be extant today 
are in three centers of concentration: (|) Santa Barbara 
Canyon, (2) the Carrizo Plain in San Luis Obispo County, 
and (3) the Kreyenhagen Hills in Fresno County (CDPG 
1995, Danielsen ct al. 1994, B. Delgado pers. comm. R. 
Lewis pers. comm. ). 


| 


Figure §. [hustrapon of Califorma jewelflower (from 
Abrams. Vol 2. 1944. with nermission) 
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Figure 6 Distribucon of Califorma yewelflower |Camanthus calyformecus | 
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The Sante Barbera Canyon metapopulation (i+. 
scattered groups of plants thet may funcnoe as a ungie 
papulanoe due to cccassonal interbreeding) occurs im an 
area of approximately 10 by | kik meter (6.5 by 0.5 mile) 
on the terraces just west of the Cuyame River and 
includes approximately 12 hectares (30 acres) of 
occupred habitat The Carrizo Plain metapopulanoe 
confimed to the western side of the Carrizo Plain in a 
roughly tnangular area measuring approsuimately |5 by 
13 by 10 kilometers (9 by § by 6 miles) and encompassing 
approumately 4 hectares (10 acres) of occupred habnat 
(R. Lewis pers. comm). The Kreyenhagen Hills 
metapopulavoe includes 4 smail colomes within a 3 by | 
kilometer (2 by 0.5 mile) area of rolling hills (USBLM in 
lit. 1994). 


Addivonal populavons of Califorma jew 'flower 
may persist in the foothills of Presno. Kern, and Kings 
Cownves. where potentual habitat remains in rangeland 
However, access to histoncal sites in these areas has been 
restricted, so the presence of the species has not been 
verified in over SO years (CDPO 1995, Taylor and 
Davilla 1986) 








3. 1 fe History and Habitat 


Cahforma jewelflower 1s an annual, meaning that 
each plant lives less than | year, and the entire life cycle 
from seed germination to seed set 1s completed in > 
growing season As is typrcal of annuals, both pi. ; 
and populavon size in Califorma jewelflower can \ ary 
dramancally. depending on site and weatrer condipons 
(Taylor and Davilla 1986, Mazer and Hendrickson 
1993a, Cypher 1994a). 


Reproduction and Demography.—Seeds of 
Califorma jewelflower begin to germinate in the fal! 
when the rainy season begins. but additonal seedlings 
may continue to emerge for several months Califorma 
jewelflower seedlings develop imto rosettes (clusters of 
leaves ai ground level) during the winter months, and the 
stem clongates a flower buds begin t© appear in 
February or March Flowering and seed set continue 
until the plants die, which may occur as late as May in 
years of favorable rainfall and temperatures. Seod- 
dispersal agents are not Known, but those that have been 
suggested for California yewelflower and related genera 
include gravity, sced-cating animals (Cypher 1994a), 
wind, and water (A)-Shehbaz 1973) 


Californa jewelflower probably forms a persistent 
seed bank in greenhouse tals, viable seeds did not 


germinate even when exposed to a vanety of typacal 
temperature and morsture condspons (Taylor and Devils 
1986) Only condsmons simulating prolonged weathenag 
induced seed germmnavon (Mazer and Headncksce 
1993a) A persstent seed bank ensures thet some seeds 
will be available to produce plants im succeeding years. 
even if no individuals survive w set sood i one 
unfavorable growing season (Philippi 1993). The 
presence of a seed bank would expla the reappearance 
of Calsforma jewelflower m unculu vated areas where 1 
had act been observed for decades. 


Pollinatcr-cxclumon expenments indicated that 
insects are necessary for sood set im California 
jyewe!flower (Mazer and Hendncison 19930) Honeybees 
(Apu mellifera) have been observed visitng the flowers 
(R. Lewis pers. comm. ). but native insects also would be 
expected to serve as pollinators. Solitary bees of the 
genus Synhalonia we known w visit Coulter's 
jyewelflower (Caulanthus couteri) (Thorp im lit. 1998). 
Closely related species of the genus Thelypodium were 
visited by several species of bees (Bombus ap. Apis sp. 
and Xylocopa =p.) and butterflies (Pieris =p.) (Al 
Shehbaz 1973) Both cross- and self-pollananon resulted 
in seed set in greenhouse tnals (Mazer and Hendnckson 
1993). 





In 1992 and 1993, which were years of above- 
»verage rainfal! during the growing season, 46 percent to 
8S percent of plants in study areas on the Carrizo Plain 
survived long enough to produce seed (Mazer and 
Hendrickson 1993a, Cypher 1994a) However, in years 
of below-average precipitation of sbove-everage 
temperatures. all the plants may dhe before setting seed 
(R. van de Hock pers. comm.) Seed production in 
California jewelflower may vary greatly among 
individuals, sites, and years. In 1992, average sood 
production per plant was 71! on the Carrizo Plain and 
278 wm Santa Barbara Canyon (Mazer and Hendrickson 
19932). In 1993, the estimated number of seeds per plant 
oa the Carrizo Plain ranged from 4 to over 11000 and 
averaged 929, compared to 49 in the Kreyenhagen Hills 
(E Cypher unpubl data) 


Hebuat and Community Associations —  1iant 
populations of California jewelflower coow in 
Noanative Grassland. Upper Scaoran Subshrub Scrub. 
and Cismontane Jumper Woodland and Scrub (E. Cypher 
unpubl data) Histoncal records suggest that Califorma 
yewelflower also occurred in the Valley Saltbush Scrub 
commnunity in the past (CDPO 1995). 
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Populations of Calforma jewelflower have been 
reported from elevavons of approximately 75 to 900 
meters (240 to 2,950 feet) and from level terrain to 25 
percent slopes. Soils at known sites are primarily 
subalkaline, sandy loams (CDFO 1995, Taylor and 
Davilla 1986, Lewis in lin. 1993). 


4 Reasons for Dectine and Threats to Survival 


few sites im the foothslls at the western margin of the San 
Joaquan Valley (Taylor and Davilla 1986) 


Threats to Survival = Development remanns a threat 
m Santa Barbara Canyon. where more than 90 pervent of 
the Califorma jewelflower metapopulaton occurs on 
private land The Califorma yewelflower habstat near the 
canyon mouth is for sale; the landowner cleared 
Cahforma jumpers (Juniperus californica) from the site 
and planted ornamentals in anvcipavon of residential 
developm..4 (Lewis in lit, 1993). California jewel- 
flower on private land in the upper portion of Santa 
Barbara Canyon is subject to cattle grazing throughout 
the growing season. but the magnitude of threat posed by 
livestock ts unknown Grazing tn the penod between the 
rosette stage and seed set is believed to be detrmental 
California jewelflower because wood ect would be 
reduced if flowenng or fruiting stems were consumed 
(Mazer and Hendrickson 19930, R. Lewis pers comm ) 


Posewnal thrvats to one or more of the remamung 


populanons of Cal:iforma yewelflower include compeunon 
from exouc plants. the effects of certan imsecucsdes on 
pollanators. and small population size in a prelaminary 
study, seedling morality was higher in plow that 
contained dense vegetavon than in plots where ail plants 
but Cahforma yewelflower had been removed (Mazer and 
Hendrickson !993a) Red brome could be parucularty 
compeutive because some strains are resistam to au 
pollupon (Westmann et al 1985 in Taylor and Devilla 
1986) Insecticides could present a threat to California 
jyewelflower viability on the Carnzo Plan by decreasing 
pollinator populations. Prior to 1980, the California 
Deparument of Food and Agnculture sprayed malathion 
on the Carnzo Plain to control beet leafhoppers. The 
effect of malathion on native insect populavons has act 
been investigated. Thus, it is unknown whether fall 
spraying would affect pollinator populations the 
following spring. or how large a buffer zone would be 
needed to avon affecting insects that pollinate California 
jewelfower, Under the current cnviroamentl 
assessment and pesticide use permit. spraying has heen 
suspended on the Carnzo Plain. at least through the year 
2001 (Cahforma Department of Food and Agnculture in 
lett, 1998) Small populanon size may be e other factor 
in the conta'ed existence of Califorma jewelflower 


S Conservation Efforts 


Cahforma yewelflower was state listed as endangered 
in 1987 and federally listed as endangered in 1990 
(USFWS 1990, Table |). intensive and extensive survey 
efforts were undertaken by biologists from the Cahforma 
Energy Commission, USBLM., and US Forest Service. 
beginning in 1987. Their efforts led to the discovery of 
many new occurrences and the rediscovery of several 
that were thought to have been elumunated Surveys for 
additonal populabons are conunuing in suitable habrtats 
on the Los Padres National Forest and USBLLM lands in 
the Bakersfield District (Danielson c¢& al. 1994, B. 
Delgado pers. comm . R. Lewis pers. comm ) 


The known Califorma jewelflower habstat in two of 
the three concentration areas is in publi ownershup The 
Carrizo Plain metapopulation is entirely within the 
Carnzo Plan Natural Area, whach is administered jountly 
by USBLM, The Nature Conservancy, and CDPO. 
USBLM also administers the Kreyenhagen Hills and 
small part of Santa Barbara Canyon Populapons im each 
of these areas have been monstored annually by USBLM 
personne! since 199! USBLM no longer allows green- 
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season grazing in California jewelflower habitats under 
its management, which include approximately 40 percent 
of individuals known to be extant. In 1994, an exciosure 
was constructed around the plants on public land in Santa 
Barbara Canyon to preclude grazing (R. Lewis pers. 
comm. ). 


Several experimental introductions of California 
jyewelflower have been attempted in Kern, Santa Barbara, 
and Tulare Counties on lands protected by The Nature 
Conservancy and the Los Padres National Forest (Taylor 
1988, CDFG 1995). In all instances, the number of plants 
at each site has declined rrecipitously following the 
initial seeding (Taylor end Davilla in lin. 1986, 
Danielsen et al. in litt. 1994). Possible causes of failure 
included unfavorable site conditions, use of seed sources 
that were not adapted to the introduction site, lack of 
genetic diversity in the introduced populations, and 
insufficient numbers of seeds (Taylor and Davilla 1986, 
Mazer and Hendrickson 19932, Daniclsen et al. 1994). 
Considering the variable germination rates in natural 
populations, plants may reappear at some of the 
r. «ntroduction efforts can build on the experience gained 
from these carly trials. 


Preliminary research on the reproductive biology, 
demograp.\y, and ecology of California jewelflower has 
been conducted by Dr Susan Mazer and associates from 
the University of California, Santa Barbara, and by Dr. 
Ellen Cypher and associates from the Endangered 
Species Recovery Program. Funding for these studies 
was provided by CDFG, the National Science 


Foundation, USBLM, and Endavigered Species Recovery 
Program. The U.S. Natural Resources Conservation 
Societe eri ficial 10 of Californi 
jewelflower to aid research and restoration efforts (D. 
Dyer pers. comm.). 


6. Recovery Strategy 


Although restoration of California jewelflower to all 
its former sites of occurrence is not feasible, the recovery 
goal is to maintain self-sustaining populations in 
protected areas representative of the former geographic 
and topographic range of the species and in a vanety of 
appropriate natural communities. Surveys will be 
necessary to determine whether natural populations 
remain in all target areas. Where natural populations no 
longer exist, such as the floor of the San Joaquin Valley, 
reintroduction will be necessary to achieve recovery. 


i 


However, reimiroduction is expensive and experimenial, 
and thus the preferable course of action is to locate and 
protect the remaining occupied habitat wherever 
possible Unoccupred habitat within metapopulations 
alsc should be protected two facilitate movement of 
pollinators and seed dispersers. Thus, additional 
elements of the strategy are to protect land in blocks of at 
least 65 hectares (160 acres) and to avoid fragmenting 
any metapopulation into more than two blocks of 
contiguous, protected natural land. Finally, buffer zones 
of 150 meters (S00 feet) or more should be protected 
beyond the population margins to reduce external 
influences and to allow for population expansion. 


The top-priority action for recovery of California 
jewelflower is to protect the plants on private land in 
Santa Barbara Canyon. The site could be secured 
through fee utle acquisition or conservation easements. 
Continued protection and appropnate management of all 
occupied habitat on public lands also is important. A 
number of ~dditional tasks are required to achieve 
recovery goats. These tasks include developing 
management plans, surveying for additional populations, 
banking seed, conducting research, and modeling 
population demographics using matrix projection 
modeling. Interim management plans should be 
developed for each protected area to ensure that recovery 
of California yewelflower and other listed species is the 
pnmary goal. Management plans may need to be revised 
if populations begin declining or research identifies 
limitations to population viability. 


Surveys are particularly important in the foothills east 
of the San Joaquin Valley to determine if historical 
populations remain extant if populations are 
rediscovered in that area their protection would be a high- 
priority task because they are likely to incorporate 
genotypes not found elsewhere in the range. Seeds 
should be collected from each of the known 
metapupulavions and any occurrences discovered in the 
future, according to the guidelines established by the 
Center for Plant Conservation (1991). Seed collections 
should be used for two purposes: to conserve the genetic 
diversity of the specie: in seed-banking facilities; and to 
allow greenhouse propagation of the species, which 
studies without jeopardizing natural populations or 
comtnuing to deplete natural seed banks (Mazer and 
Hendnckson 19934) Continued demographic research 
is necessary to determine which stages in the life cycie 
are limiting (Schemske et al. 1994). Limiting factors 
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may vary among Califorma jewelflower populatons and 
can include pollinator availability, compeution from 
introduced plants, consumption by kangaroo rats or 
livestock, or physical site characteristics (Maver and 
Hendrickson 19934, Cypher i994a). Annual monitoring 
also is necessary to indicate whether population icvels 
are increasing, decreasing, or remaining stable (Cypher 
1994a, Schemske et al. 1994). 


B. Patmats-Baactep Binp’s-Baax 
(CoOmDrLANTHUS PALMATUS) 


1. Description and Taxonomy 


Taxonomy —Palmate-bracted bird’ s-beak, a member 
of the snapdragon family (Scrophulariaceac), was first 
described as Adenostegia palmata (Ferris 1918). The 
type locality (i.e., the site from which the type specimen 
was collected) was “at Tule near College City, Colusa 
County” (Fer is 1918, p. 420). In a subsequent revision, 
Adenostegia was transferred to the genus Cordylanthus 
(Macbride 1919), resulting in the currently-accepted 
name Cordylanthus palmatus (Chuang and Heckard 
1993). Pants from the southern portion of the range 
initially were considered by Pennell (1947) to be a 
different species, fleshy bird’s-beak (Cordylanthus 
carnulosus). The type specimen of fleshy bird’ s-beak 
was collected 6 miles south of Kerman, in Fresno County 
(Chuang and Heckard 1973). Cordylanthus carnulosus 
later was reduced to a subspecies of C. palmatus (Munz 
1958), and finally was merged completely with C. 
palmatus (Chuang and Heckard 1973). 


7) is a highly branched annual that can reach 30 
centimeters (12 inches) in height. The glandular hairs are 
short (less than | millimeter; less than 0.04 inch) and 
excrete salt crystals, making mature plants appear 
grayish-green. In all Cordylanthus species, the corolla 
(the set of petals) is club-shaped and is divided 
lengthwise into two lips (groups of fused petals that differ 
in appearance). The upper lip is hooked like a bird's beak 
and the iower lip is inflated like a pouch. The flowers are 
nearly hidden by bracts, which are leaf -like structures. In 
palmate-bracted bird's-beak., the outer bracts are green, 
the inner bracts are lavender and deeply divided into 
finger-like segments (i.c., palmate). The corolla is hairy, 
whitish to lavender on the sides, and has fine purple 
stripes on the lower lip. The seeds have distinctive 


arching crests. 
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Historical Distribution —Nine natural populations 
of palmate-bracted bird’s-beak were documented 
between 1916 and 1982, but only two were known to be 
extam as of 1985 (USFWS 1986). The historical 





Figure 7 lilustration of palmate-bracted bird s-beak (from 
Abrams, Vol. 3, 1951, with permission). 
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the Livermore Valicy, and two in the San Joaquin Valley 
(Figure 8). In approximate order from north to south, 
these metapopulations are (1) Sacramento National 
Wildlife Refuge in Giean County, (2) Delevan National 
Wildlife Refuge in Colusa County, (3) Colusa National 
Wildlife Refuge in Colusa County, (4) the Woodland 
area, (5) Springtown Alkali Sink near Livermore, (6) 
western Madera County, and (7) the combined Alkali 
Sink Ecological Reserve and Mendota Wildlife 
Management Area. The towal occupied surface area over 
the seven metapopulations is esumated at less than 300 
hectares (741 acres). The Delevan National Wildlife 
Refuge and Colusa National Wildlife Refuge 
metapopulations account for approximately 80 percent of 
the total number of individuals, and the Springtown 
Alkali Sink metapopulation accounts for another 19 
percent (Center for Conservation Biology 1994, CDPG 
1995). 


3. Life History and Habitat 


Cordylanthus species are hemiparasitic annuals, 
water and nutrients from the roots of other plants (i.c., 
host plants, Chuang and Heckard 1971). Saltgrass 
(Distichlis spicata) is the most likely host plant for 
palmate-bracted bird’s-beak. The combination of 
hem:parasitism, salt excretion, and a deep root system 
allows palmate-bracted bird’s-beak to grow during the 
hot, dry months after most other annuals have died (Coats 
et al. 1993). 


Reproduction and Demography.—This species 
flowers from May until October (Skinner and Paviik 
1994). Bumblebees (Bomb us californicus, B. occidentalis, 
and B. vosnesenrtii) were the primary pollinators of 
palmate-bracted bird's-beak at the Springtown Alkali 
Sink in 1993. The bees nested in uplands more than 100 
meters (328 feet) distant from the population, and each 
bee visited only one group of palmate-bracted bird’ s- 
beak plants (Center for Conservation Biology 1994). 
Both self- and cross-pollination can contribute to seed-set 
(Center for Conservation Biology 1993), and individual 
plants can produce up to | ,000 seeds in a single growing 
season (Center for Conservation Biology 1991). Despite 
the formation of a persistent seedbank, the number of 


overland flooding may disperse seeds and promote seed 
germination by diluting the saline soils (Coats et al. 


1993), in laboratory tests, seed germination rates were 
significantly hagher in low-salinsty than in high-salinsty 











vanabulity Sink 
Ecological some 
additional genetc van Delevan 
National Wildlife Refuge metapopulations did not 
Thus, protection of the Springtown and Alkali Sink 
Ecological Reserve metapopulations was considered to 


(Salicorma subte rminalis ), seepweed (Suaeda moguinii), 
and salt grass (Holland 1986, Coats et al. 1993, CDFG 
1995, Bituman 1985, 1986a). At Springtown Alkali Sink, 
palmate-bracted bird's-beak and hispid bird’s-beak 
occur together (Center for Conservation Biology 1994). 
Suitability of macrohabitats for palmate-bracted bird’ s- 
beak depends primarily on soil pH and to a lesser extent 
on soil layering, salinity, and moisture. This species 
occurs on neutral to alkaline soils (pH 7.2 to 9.5) under 
natural conditions but has been grown on acidic soils in 
greenhouse wials (Coats et al. 1993, Center for 
Conservation Biology 1993, 1994). 


4. Reasons for Decline and Threats to Survival 


Reasons for Decline.—Agricultural conversion 
eliminated the formerly known palmate-bracted bird’ s- 
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Figure 8. Distribution of palmate-bracted bird’ s-beak (Cordylanthus palmatus) 
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beak populations ncar College City, Kerman, and 
southeast of Mendota; reduced the size of the Woodland 
population; and destroyed extensive areas of potenual 
habitat in the Sacramento and San Joaquin Valicys. 
Urban development was responsible for the destruction 
of the Stockton occurrence. 


Threats te Survival —Urban expansion (including 
commercial uses, residential development, and 
construction of recreational facilities) poses imminent 
threats at the Springtown and Woodland sites. Numerous 
other factors threaten the remaining populations. 
Changes in the hydrologic regime (seasonal water cycles 
and movements) by drainage, diking, and channelization 
have interrupted the seasonal overiand flows and altered 
water salinity at Springtown, Woodland, and on lands 
adjacent to the Alkali Sink Ecological Reserve and 
National Wildlife Refuges. Because of the lack of 
Valley populations and the limited number of individuals 
in the Alkali Sink Ecological Reserve, western Madera 
County, and Woodland populations, random or 
catastrophic events could result in elimination of the 
species at any of these sites. Road maintenance is a 
potential threat at the Alkali Sink Ecological Reserve. 
The Springtown metapopulation faces many additional 
threats, including unauthorized fill of wetlands, 
encroachment by exotic plant species, off-road vehicle 
use, and livestock wallowing in seasonal pools (Coats et 
al. 1993, Center for Conservation Biology 1994, CDFG 
1995, A. Howald pers. comm.). 


5S. Conservation Efforts 


The state of California listed palmate-bracted bird’ s- 
beak as an endangered species in 1984, and USFWS did 
likewise in 1986 (USFWS 1986). In 1988, CDFG funded 
a project to map suitable habitats from aenal photographs 
and soil survey data (A. Howald pers. comm.). Since 
then, CDFG has sponsored intensive research on the 
biology, ecology, and management of palmate-bracted 
bird’s-beak at the Springtown Alkali Sink. The first 
study focused on habitat characterization end resulted in 
development of a management pian for the area (Coats et 
al. 1993). The next series of investigations into the life 
site relationships were conducted by the Center for 
Conservation Biology and resulted in development of a 
Sink (Center for Conservation Biology 1994). Part of the 
Springtown Alkali Sink has been proposed as a 


mutigaton banking area for surrounding development. 
under the proposed pian, restoration and management 
also would be undertaken (Coats et al. 1993). However, 
the mitigation bank would protect at most 25 perceat of 
occupred habstat, it 1s a commercial enterprise that will 
continue only as long as it is profitable, and restoration 
may not begin for mamy years (A. Howald pers. comm.). 
A hydrologic study of the North Livermore Valley 
watershed is currently underway. Preliminary 
recommendations are contained in a report by Questa 
Engineering Corporation (1997), and include measures 
to reduce urban runoff and protect groundwater flows 
from the saline foothills north and northeast of the sink. 


Personnel at the Sacramento National Wildlife 
Refuge complex have contributed to conservation of 
palmate-bracted bird’ s-beak in several ways. In 1990, 
National Wildlife Refuge biologists established a new 
population at Sacramento National Wildlife Refuge by 
scattering seeds that had been collected from Delevan 
National Wildlife Refuge. The National Wildlife Refuge 
complex avoids imundating known occurrences of 
palmate-bracted bird’s-beak, and the hydrology and 
vegetation in occupied habitat are being restored to 
histoncal conditions. Refuge staff also monitor known 
populations on the Sacramento Nationa! Wildlife Refuge 
complex annually and consider the species when any 
management activities are pre~osed or planned in 
occupied habitat (G. Mensik pers. comm.). At least one 
group of plants has been fenced to restrict vehicle access 
and reduce the potential for trampling by waterfowl 
hunters (M.A. Showers pers. observ). 


Additional conservation efforts have included 
surveys and another reintroduction. The palmate- 
bracted bird’ s-beak population on private land in western 
Madera County was discovered in 1993 during surveys 
by the Endangered Species Recovery Program. A small 
transplant colony was established at the Mendots 
Wildlife Management Area in 1973 using seed collected 
from a nearby population that was about to be eliminated 
(CDPG 1995, Heckard 1977). The Endangered Species 
Recovery Program currently is conducting demographic 
studies of palmate-bracted bird's-beak at Alkali Sink 
Ecological Reserve. Seeds will be collected from this 
population in fall 1998 for banking at a Center for Plant 
Conservation facility. 


6. Recovery Strategy 
The recovery goal for palmate-bracted bird’ s-beak is 
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to maintain self-sustaining populations in protected areas 
representative of the former geographic and topographic 
range of the species and in a variety of appropriate natural 
communities. Surveys will be necessary to determinc 
whether natural populatons remain in all target areas, if 
natural populations are not found, reir soduction will be 
necessary to achieve recovery. However, reintroduction 
is expensive and experimental, and thus the preferable 
course of action is to locate and protect the remaining 
occupied habitat wherever possible. Unoccupsed habitat 
within metapopulations also should be protected to 
facilitate seed dispersal and pollinator movement. Thus, 
additional elements of the strategy are to protect land in 
blocks of at least 65 hectares (160 acres) and to avoid 
blocks of contiguous, protected natural land. Buffer 
zones of 150 meters (S00 feet) or more should be 
protected beyond the population margins to reduce 
for population expansion. Finally, the natural 
hydrological regime, including appropriate height of the 
water table and periodic overland flows, must be 
maintained to ensure long-term survival of palmate- 
bracted bird’ s-beak at protected sites. 


To prevent the irreversible decline of palmate- 
bracted bird’s-beak in the near future, the Springtown 
Alkali Sink metapopulation must be protected from 
development and from incompatible uses. In addition, 
appropnate measures must be taken to protect and restore 
the hydrology after the Questa Engineering Corporation 
hydrologic study has been completed. Another high- 
priority task is to ascertain the genetic composition of the 
Woodland population. If it contains genes that differ 
from those in populations that are protected currently, the 
Woodland site should be considered for protection as a 
specialty reserve If permitted development results in the 
loss of any natural populations, seeds should be salvaged 
for introduction into other suitable habitats. The 
occupied habitat on public land also is important to the 
survival of palmate-bracted bird’ s-beak, management to 
promote the continued survival of this species must 
continue. 


Additional actions that are necessary, but of 
somewhat lower priority, are to determine the genetic 
composition and extent of the population in western 
Madera County, conduct surveys, develop management 
plans for all sites, and model population viability. The 
occupied habitat in Madera County is not in immunent 
danger of destruction, but the area is important for 


recovery of a number of plant and animal taxa, and long- 
term protection should be assured through conservation 
easements or other mechanisms. If the genetc vanabulity 
or population size of palmate-bracted bird’ s-beak in the 
western Madera County site is low, techniques that can 
be used to increase population viability include 
augmentation (with seeds fro~ _-“er San Joaquin Valley 
populations) and habitat managem.“. Management 
plans must be developed and implement: j for each of the 
metapopulations. The plans should inch.de monitoring 
to track population trends and evaluate management 
effectiveness. Seed samples should be collected from at 
least the Springtown, Woodland, and Alkali Sink/ 
Mendota populations following established guidelines 
(Center for Plant Conservation 1991) to preserve the 
gene pool and provide sources for reintroduction or 
augmentation of populations, if determined to be 
necessary. Matrix projection models should be 
developed for the Springtown Alkali Sink and San 
Joaquin Valley populations, as well as for any others not 
currently known that are counted towards recovery. To 
do so, demographic studies must be instituted in these 
populations to identify critical stages in the life cycie. 
Additional research may be necessary to determine 
apyfopriate management to overcome limitations to 
population growth. 


C. Kean Maiiow 
(EREMALCHE KERNENSIS) 


1. Description and Taxonomy 


Taxonomy —Kern mallow was first described as 
Eremaiche kernensis, based on a specimen from the 
“Tembior Valley, 7 miles. northwest of McKittrick”, in 
Kern County (Wolf 1938, p.67). Both Kearney (1951) 
and Munz (1958) transferred this species to the genus 
Malvastrum then reconsidered (Kearney 1956, Munz 
1968) and returned to the original name. Other 
combinations have been suggested (Leonelli 1986) but 
were not validy published. The most recently-published 
treatments (Bates 1992, 1993) assign Kern mallow the 
name Eremalche parryi ssp. kernensis. However, the 
taxonomy of Kern mallow remains controversial in terms 
of its rank and its relationship to Parry's mallow 
(Eremaiche parryi ssp. parryi). Most local botanists 
continue to use the scientific name Eremaiche kernensis 
(Medlin in lit. 1995a) for this member of the mallow 
family (Malvaceae). 
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Description — The height and habs of Kern mallow 
(Figure 9) vary depending on seasonal precipitation. The 
form can vary from single-stemmed to multiple- 
stemmed, with the central stem erect and the lateral stems 
trailing along the ground. Stem lengths at flowering may 
range from less than 2.5 centimeters (1 inch) to nearly SO 
centimeters (20 inches). The flowers have five petals, 
and the wheel-shaped fruits are divided into single- 
seeded segments (Bates 1993). 


Ideniification.—The ‘taxonomic debate centers 
around the gender, color, and size of flowers indicative of 
Kern mallow versus Parry's mallow. Some populations 
in the Kern/Parry's mallow complex exhibit a condition 
known as gynodioecy, meaning that a population 
contains a mixture of plants that have only pistillate 
(female) flowers and plants that have only bisexual 
flowers (with both male and female parts). Bates (1992, 
1993) considered any gynodicecious population in the 
Kern/Parry’s mallow complex to be Kern mallow and 
those populations with only bisexual flowers to be 
Parry's mallow. On the other hand, Taylor and Davilla 
(1986) maintained that both Kern mallow and Parry's 
mallow were gynodicecious. Neither Wolf (1938) nor 
authors of early regional floras (Abrams 1951, Munz and 
Keck 1959) mentioned flower gender. Bisexual Kern 
mallow flowers produce fewer seeds per fruit (7 to 13) 
than do pistillate flowers (8 to 19). Parry's mallow and 
desert mallow (Eremaiche exilis) fruits contain 10 to 22 
and 9 to 13 segments, respectively (Abrams 1951, Munz 
and Keck 1959, Bates 1992, 1993, Mazer et al. 1993). 





Figure 9. Illustration of Kern mallow (from Abrams, Vol 3. 
1951, with permission). 


The strictest definition of Kern mallow applies only 
to populations in which white-flowered individuals 
predominate. Even in these areas, a few individuals may 
have pale lavender flowers (Wolf 1938, Bates 1992, 
Mazer et al. 1993), but lavender-flowered plants 
represented less than 10 percent of one population in 
1994 (E. Cypher unpubl. data). Definite Parry's mallow 
populations consist of only pinkish-purple flowers, 
whereas those of questionable taxonomic affinity contain 
either exclusively pinkish-purple flowers or a very small 
proportion of white-flowered plants. Regardless of 
color, psstillate flowers have shorter petals than bisexual 
flowers in the same population (Bates 1992, 1993). 
Parry's mallow has larger flower parts than Kern mallow. 
Another closely -related species that infrequently occurs 
with the other two taxa is desert mallow, which has 
trailing stems and bisexual flowers that are smaller than 
those of Kern mallow (Twisselmann |956, Twisselmann 
1967, Hoover 1970, Bates 1993). The populations of 
Kern mallow that are predominantly white-flowered are 
the object of conservation concern, and thus the strict 


interpretation is used im the following sections unless 
otherwise noted. 


2. Historical and Current Distribution 


Historical Distribution —Kern mallow has always 
had a highly-restricted distribution. In the original 
description, Wolf (1938) mentioned specimens from the 
Tembior Valley, Belridge Oil Field, and two sites west of 
Buttonwillow, all these occurrences were in western 
Kern County north of McKittrick. 


Current Distribution —A 1986 status survey 
reported three additional occurrences in Lokern, which is 
the local name for the area between Buttonwillow and 
McKittrick (Taylor and Davilla 1986). More intensive 
surveys during the past few years (Anderson et al. 1991, 
Olson and Magney 1992, CDFG 1995, Stebbins et al. 
1992, S. Carter pers. comm.) revealed that Kern mallow 
occurs intermittently within an area of approximately 
100 square kilometers (40 square miles) in Lokern, 
which is best described as a single metapopulation 
(Figure 10). The California Native Plant Society 
(Skinner and Pavlik 1994) and CDPG (1995) also accept 
reports of plants from three sites between Mancopa and 
McKittrick (in extreme western Kern County) as 
representing Kern mallow Because specimens are not 
available to determine the color of the flowers and these 
sites are outside of the accepted range. they are treated 
here as representing Parry's mallow. 
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Pink-flowered plants fining Bates’ (1992, 1993) 
broader concept of Kern mallow are widespread. Recent 
reports indicated that these plants occurred in several 
areas of Kern County, inclv.ang Buena Vista Valley, Elk 
Hills, Lost Hills, McKinrick Hills, Stockdale, and the 
Tembior Range Recent and histoncal reports elsewhere 
included Corcoran in Kings County; the Carrizo Plain, 
Elkhorn Plain, Panorama Hills, and Temblor Range in 
San Luis Obispo County; the Cuyama Valley in Santa 
Barbara County; and Pixley in Tulare County (Hoover 
1970, Leonelli 1986, Olson and Magney 1992, Skinner 
and Paviik 1994, CDFG 1995, Taylor and Davilla 1986, 
E. Cypher unpubl. observ., S. Wilson pers. comm). 
Parry's mallow ranges from Alameda to Ventura 
Counties (Bates 1992). 


3. Life History and Habitat 


As with many arid-land snnuals, the form, density, 
phenology (tuming of different stages in the life cycle), 
and reproduction of Kern mallow vary greatly depending 
an a 


Reproduction and Demography —\n Lokern, Kern 
mallow seeds typically germinate in January and 
February, and the plants begin flowering in March. Fruit 
production begins within a few days after flowers appear, 
flower and fruit production may continue into May if 
sufficient moisture is available. The seeds fall from the 
fruits as soon as they are mature. Seeds are capable of 
germinating in the following growing season, but at least 
some remain ungerminated. The duration of seed 
viability in the soil is not known. Seed dispersal agents 
(Taylor and Davilla 1986, Mazer et al. 1993, E. Cypher 
unpubl. observ ). 


pollination of Kern mallow. However, small numbers of 
seeds were produced when pollinators were excluded. 
even in prstillate plants which did not produce pollen. 
Possible explanations for this phenomenon were 
apomixis (ie., seed set without fertilization), 
contamination of the test plants by researchers, or wind 
pollination. However, a higher frequency of seed set 
would have been expected if pollen was carned by the 
wind (Mazer et al. 1993). The native solitary bee species 
Diadasia laticauda 1s one potential pollinator of Kern 
mallow. This bee species occurs in Kern County and is 
known to visit mallows of the genus Eremaiche. 
Furthermore, many bees of the genus Diadasia restrict 


thes pollen collecuon to members of the mallow family 
(Thorp in litt. 1998). 


Population size of Kern mallow vanes with ranfall. 
Several botamsts familar with this species were unable 
to find Kern mallow at known locations in years of 
below-average rainfall (Wcif 1938, Twisselmann 1956, 
Bates 1992). In Lokern, Kern mallow density was nearly 
10 times as high in 1995, a year of much higher than 
average rainfall, as in 1994, which had below-average 
rainfall during the growing season. Similarly, the 
number of flowers per plant ranged from | tw 8 in 1994 
and from | to over 700 in 1995 (E. Cypher unpubl. data). 


Habitat and Community Associations —Kern 
mallow typically occurs in the Valley Saltbush Scrub 
natural community, where it grows under and around 
spiny and common saltbushes and in patches with other 
herbaceous plants, rather than in the intervening alkali 
scalds. Associated herbs include red brome, red- 
stemmed filaree (Erodiwm cicutartum), woolly goldfields 
(Lasthenia minor), and white Sierren layia (Layie 
pentachaeta ssp albida) Kern mallow typically grows 
in areas where shrub cover is less than 25 percent (Taylor 
and Davilla 1986). The amount of herbaceous cover 
vanes with rainfall and microhabitat. in occupied areas of 
Lokern, herbaceous cover averaged 80 percent in 1993 
and 48 percent in 1994 (Cypher 1994a, 19946, E. Cypher 
unpubl data) Kern mallow occasionally has reinvaded 
disturbed sites when existing populatons remaimed in 
adjacent areas to provide sources of seed (Mitchell 1989, 
E. Cypher unpubl. observ). 


Kern mallow occurs on alkaline sandy loam or clay 
soils at elevations of 95 to 275 meters (315 to 900 feet) 
(Wolf 1938, CDFG 1995).  Leonelli’s (1986) 
comparison of Kern mallow habitat in Lokern with 
Parry's mallow habitat in the Temblor Range revealed 
that Kern mallow grew on souls that were more alkaline. 
less saline, and less sandy than those where Parry's 
mallow grew 


4) Reasons for Decline and Threats to Survival 


Reasons for Decline. — The loss and degradavon of 
habstat in the Lokern area have been responsible for the 
decline of Kern mallow. Construction of the California 
aqueduct impacted Kem mallow both directly, by 
destroying plants in rts path. and indurectly. by providing 
water that allowed cultivation of cotton and alfalfa in the 
area of endemism. The western portion of Lokern was 
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developed for petroleum producuon. whach eliminated 
Kern mallow at the type locality Two disposal facies 
for quad waste were constructed im occugned habutat 
Causes of habitat degradation. not only in Lokern, but 
also im the populabons south to Mancopa included 
installapon of prpelines and transmission lines and off. 
road vehicle use (CDFG 1995, Taylor and Davilla 1986). 


Threats to Survivel —Approuimately 85 percent of 
the Kern mallow habitat in Lokern 1s privately owned and 
thus 1s vulnerable to de velopment for many potential uses 
(CDFG 1995, Taylor and Davilla 1986, Presley 1994). 
Although the current level of petroleum producuion does 
not seem to pose a threat to the portion of the 
metapopulavon that remains, increased production 
levels could cause further fragmentation and loss of 
locahzed colomes of Kern mallow Ongoig activives 
such as o#l exploration and maintenance of pipelines and 
vulity corndors comtunue to disturb occupied habitat. 
The maximum levels of development and habitat 
disturbance that would be compatible with the conunued 
existence of Kern mallow are unknown A more remote 
threat 1s the possibility of spills from tank trucks traveling 
through the area on highways and roads. 


Paradoxically, both uncontrolied grazing and 
cessation of grazing have the potential to threaten the 
Kern mallow metapopulaton Sheep have grazed the 
Lokern area for decades (Presley 1994) and continue to 
graze on private lands during the growing season (E 
Cypher pers. observ.) Grazing reduces the number of 
stems and branches on Kern mallow plants. whch in turn 
reduces reproductive output (Mazer et al. 1993). In 
sidition, wampling is likely t lead w localized 
destruction of Kern mallow in bedding areas where sheep 
are concentrated (Taylor and Davilla 1986) However, 
light to moderate grazing may serve t reduce 
Competition in areas that are dominated by aggressive 
exoucs (Cypher 19946) Demographuc studies indicated 
that the survival rate of Kern mallow seedlings was 
reduced in dense stands of exouc plants compared to 
sparsely - vegetated sites (Cypher 19946) Purthermore. 
flower production was significantly increased in 
preliminary experiments where competitors were 
reduced through clipping (E Cypher unput! data) The 
overall effects of sheep grazing on Kern mallow 
populations are unknown and require further in vestgabon 
to determine appropnate management for the area 


Application of malathion in Lokern of other 
pesticides on adjacent agricultural fields could pose a 





threat to the long-term survival of Keres mallow by 
reducing pollanator populapons Maiathwon is sprayed 
pernodacally on natural lands in the San Joaquin V alley to 
control the beet leafhopper. whach transmits diseases to 
crops (Clark 1991). Although current permit conditions 
for the Calforma Deparument of Food and Agnculture 
protubst malathion spraying within | 6 kilometers (| 
mule) of Kern mallow occurrences. research has not been 
conducted to determine whether or not thus buffer size 1s 
adequate If pollinator numbers were reduced. the Kern 
mallow metapopulation likely would expenence reduced 
seod-set (Mazer et al. 1993). Also, if apomixis was the 
pnmary source of seeds, genet vanabulity could decline 
and the metapopulaton could be more vulnerable to 
disease or other catastroptuc events, such as has been 
observed in common species (Burdon and Marshall 
1981). 


5S. Conservation Efforts 


Kern mallow was federally listed as endangered in 
1990(USFWS 1990; Table |). Bven before then, Lokern 
was a focus for protection because « variety of 
endangered and threatened species occupy the area The 
Cahforma Energy Commission, Califorma Department 
of Water Resources, and USBLM have sponsored 
biological surveys in Lokern (Anderson ct al. 1991, 
Stebbins ct af 1992, S. Carter pers. comm.) 
Approximately 15 percent of the occupred Kern mallow 
habvtat, pnmaniy on the margins of the metapopulabon. 
is owned by USBLM and The Nature Conservancy. An 
interagency Cooperative acquisivon and management 
plan for the entire | 7.800-hectare (44,000-acre) Lokern 
Conceptual Area 1s in draft form, parucipants include 
USBLM, CDPG, California Energy Commission, The 
Nature Conservancy, Center for Natural Lands 
Management, and USFWS. Chevron USA may 
contribute to preservation of the area by establishing a 
mitigation bank on its lands, which constitute 
approximately 40 percent of the conceptual area and a 
substantial porvon of the Kern mallow habitat (Presiey 
1994). The draft Kern County Valley Ploor Hable 
Conservation Plan specifies that no more than |0 percent 
of the natural land in the Lokern Conceptual Area may be 
disturbed under its section }0(a\ 1B) permit (T. James 
pers. comm), bul protection efforts would not 
necessarily target occupied Kern mallow habitat 


Efforts that specifically targeted the conservanon of 
Kern mallow included (|) research on the demography 


and reproductive tology of Kern mallow funded by 
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6 Recovery Strategy 
Considering that habviat loss is the prumary reason 


elements of the strategy are to protect land in blocks of at 
least 65 hectares (| 60 acres) and to avord fragmenting the 
metapopulaton into more than two blocks of conmtuguous. 
protected natural land Buffer zones of | SO meters (50) 


feet) or more should be protected beyond the population 
margins to reduce external influences and to allow for 


The long-term prospects for survival of Kern mallow 
would be enhanced if more than one metapopulabon was 
protected The preferred approach is to determune the 
idenuty of the quesuonable populabons mm other areas 
and protect any others that ae identified twough 
brosysternatx analysis as Kern mallow. rather than to 
anempt artificial introducvons However, the decision as 
to whether to protect existing populavons outede of 
Lokern of to plant seeds from Lokern a other sites 
depends on the outcome of systematic research, A 
beosystemanc study (research that uses evidence from 
sever! disciplines to determine taxrceomac affiliations ) 
should be completed within 5 years of recovery plan 
approval. Moreover, if the pink-flowered and white- 


flowered mallow populapons are determuned to represent 
a sangie taxon. the lnstung status for Kern mallow would 
need to be reevaluated 







Aé@iticeal high-priority wsks we Ww continue 
demograptac and ecological research Demographic 
stuches are 8 prerequisite to matni proyecuon modelung. 
whuch 1s necessary to sdenufy vulnerable stages in the life 
cycle Only if these lumsting stages are managed property 
can populations be assumed to be self-custsining 
(Schemske ct al. 1994). Research is required © 
determine the relative magnitude of threats posed by 
exouc plants and sheep and to formulate appropriate 
management strate gnes for all protected lands Even after 
demographic studbes are discontinued. populanoa trends 
should be monitored annually and management 
strategics should be reassessed if the Lokem 
metapopulavon begins to decline Several mmportant 
aspects of pollination ecology musi be investagated in 
greater detail. inc huding the idenuty of insect pollinators, 
thew vulnerability to pesticides that are used locally, and 
other mechanisms of pollen transfer Unul more specific 
recommendations are available from research. pollinator 
availatility should be considered a limiting factor and 
pesticide spraying should be avoited in Lokern during 
the Kern mallow flowenng penod 









D. Hoover's Woouy-Stae 
(EatasTeum moovent) 


1. Description and Taxcaomy 


Taxonomy —Hoover’s ~ vollystar was named 
originally by Jepson (1943) as Huegelia hooveri. ina 
later taxonomic revision, Mason (1945) assigned the 
currently accepted name of Enastrum hoover to the 
species Both the scientific and common names honor 
Robert F Hoover, who collected the type specimen in 
1937 im Kern County, |! kilometers (7 miles) south of 
Shafter (Mason 1945). Hoover's woolly-ctar is an 
inconspicuous member of the phics family 
(Polemonaceac ) 


Description — The wiry stems of tus species may or 
may not branch and vary in height from | tw 2) 
centuumeters (0.4 to § inches) at flowenng (Figure |!) 
The leaves are thread-like and may have two narrow 
lobes near the base Hoover's woolly-star has uny (less 
than 5 mullimeters. less than 0 2 inch long), whi" to pale 
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blue flowers that are acarty taddea in tufts of woolly haw 
The ssamens (male reproductive parts) are shorter than 
the corolla (Abrams 1951, Munz and Keck 195), 
Panerson 1993, Taylor and Devilla 1986, Lewis 1992). 


Identification —Many-flowered = eriastrum 
(Erastrum pluriflorum) frequently occurs with Hoover's 
woolly-star, the former has dart blue flowers that are 16 
mallmeters (0 6 inch) or greater im length. stamens that 
protrude from the corolla, and leaves with up to |0 lobes. 
Small-flowered Enastrum species that occur within the 
same range are distinguished from Hoover s woolly -star 
by flower color and stamen length (Abrarns 1951. Munz 
and Keck 1959, Panerson 1993, Taylor and Davila in lit. 
1986, Lewis 1992). 


2. Historical and Current Distribution 


H.sterical Distribution —Pror to 1986, Hoover's 
woolly -star was known from 19 sstes in 4 counties, based 
on herbanum collecvons and written observations. The 
mayornty of the occurrences were on the San Joaquin and 
Cuyama V alley floors, and the others were from the low 
mountains at the west side of the San Joaquin Valley 
(Figure 12). in Kern County, Hoover's woolly-star was 
known from the vicinities of Lokern, Olldale, 
Semutropsc. Shafter, and the Temt'or Range in Presno 
County, known occurrences were concentrated near 
Kerman, Mendota, and Raisin City, except for one site 


1? 


Figure 11. [Mustranon of Hoover + woolly star (from Abrams. 
Vol. 3, 1951, with permission) 









cach in the Jacalitos and Panoche Hillis. The Cuyams 
Valley records consisted of one collecuon each from 


Santa Barbara and Sen Luis Obispo Counties (Taylor and 
Deaville 1986) 


Current Distribution —Hoover's woolly-star sunce 
has bees discovered in Kings and San Beasto Counves 
and a numerous addivonal sites in the four onginal 
counties, particularly in foothill wees. Most of te 
occurrences are concentrated in 4 metapopulations ia 
descending order by estimaed number of indi viduals. 
these metapopulatons are (|) the Kettleman Hills in 
Fresno and Kings Counties, (2) Carrizo Plain - Elkhorn 
Valley - Sierra Madre Mountains in San Luis Obispo, 
Santa Barbera, and extreme western Kern Counties, (3) 
Lokers - Elk Hills - Buena Vista Hills - Coles Levee - 
Taft -Mancopa in Kern County, and (4) Antelope Plain - 
Lost Hills - Semstropic im Kern County Small, isolated 
populavons occur im scattered areas inchudang the Alkali 
Sink Ecological Reserve and the Guiarral, Jecalitos, 
Panoche, and Tumey Hills io Fresno County; 
Buttonwillow, Devil's Den, Lamont, Midway Valley, 
and Rosedale in Kern County, and the Panoche Hills in 
San Benito County (Lewis 1992, 1994, CDFO 1995, 
Holmstead 1993, Danicisen et al. 1994, BG&G Energy 
Measurements 1995a.b) According to Skinner and 
Paviik (1994), the species also occurs in Tulare County. 


3. Life History and Habitat 


Reproduction and Demography. — Hoover's woolly. 
star 1s an annual. but the seeds germinate later in the 
growing season than do those of many of the associated 
annual plants Seedlings may emerge from January or 
February until mid-April (Taylor and Deville 1986, E 
Cypher unpubl data) The typical flowering penod for 
Hoover's woolly-star extends from March into June 
(Munz and Keck 1959, Skinner and Pavitk 1994, Lewis 
1992, Cypher 1994a). Pollination ecology has sot been 
mvestigated However, other members of the genus 
Enastrum are pollinated by native bees (superfamily 
Apondae) and beeflies (family Bombyludae) (Grant and 
Gram 1965). The tiny seeds probably are dispersed by 
wind or by tumbling of dead stems (Taylor and Deville 
1986). Unlike many other annuals, dead meme of 
Hoover's woolly -star may persist until the nex! growing 
season (Lewis 1992). 


Within metapopulation, Hoover's woolly-cir 


typecally occurs as scattered groups of plants. with each 
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group occupying an area of less than 0 4 hecuare (1 acre) 
(Lewis 1994) Densities are highly vanable among sites 
and among years. In 1993. average densives reported for 
Hoover's woolly-star un occupied habitat were 3 6 per 
square meter (0.3 per square foot ) at Elk Hills (BG&G 
Energy Measurements unpubi data) §4 per square 
meter (0.8 per square foot ) in Lokern, and 10.3 per 
square meter (0 9 per square foot ) in the Kettleman Hills 
(Cypher 1994c) However, metapopulation densities 
would be considerably smaller due to the presence of 
unoccupied stretches between the groups of plants 
Densines of Hoover's woolly star Muctuate from year to 
yer and ae highest in years of above-average 
precpitapon (Holmstead 1993) At Elk Hills, densities 
im natural colonies were 5 to | 5 umes greater in 1993. a 
year of above-average rainfall, than in 1991, whach was a 
year of average rainfall (BG&G Energy Measurements 
199Sa.b). 


Habteat and Community Associations —Hoover + 
woolly -star seems to be much more adaptable than other 
endemic plants of the San Joaquin Valley. Optimal 
habuats for Hoover's woolly star are characterized by 
stabslized silty to sandy sorls. a low cover of competung 
herbaceous vegetation. and the presence of ( ryptogamuc 
crust (a layer of moss, lichen, and algae) However, this 
species also has been found on loamy sotls. im areas of 
dense vegetation. and in areas lacking cryptogamac crust 
(Taylor and Davilla 1986, Cypher 19940, Lewis 1994, 
BG&O Energy Measurements 199545). Hoover's 
woolly star may reinvade disturbed sou! surfaces such as 
well pads and dirt roads within | year afar the 
dusturbance ceases if seed sources remain in the vicinity 
(Hotmstead 1993. Damelsen et al 1994. BG&O Energy 
Measurements unpub! data R Lewis pers comm) in 
fact. thes species may benefit from hght to moderate sou! 
dasturbance in areas that are densely vegetated by exo 
plants (Hotmstead and Anderson 199). BG&O Energy 
Measurements unpubl data) 


Populanons of Hoover's woolly-star occur m alkali 
senks. washes. on both north and south facing slopes. 
and on ndgetops This species accurs in a wide variety of 
plam communities Most are cheractenzed by shrubs 
such as Common saltbush seepweed and mak hweed 
(Gumerreva californica), but shrub cover in occupied 
habrtats typically is less than 20 percent Herbaceous 
plant species frequently found in association with 
Hoover's woolly-star include red brome. goldfields. 
many flowered enastrum and red stemmed fileree 
Populations of Hoover s woolly star have been repaned 


at elevations ranging |. m SO to 915 meters (165 to 3,000 
feet) (CDFG 1995, Taylor and Davilla 1986, Holmetead 
1993, Cypher 19942, Danicisen ct al. 1994, Lewis 1992, 
1994, BG&G Energy Measurements |99Sab). 


4 Reasecas for Decline and Threats to Servival 


Reasens fer Decline. —V aliey-floar populavons of 
Hoover's woolly-star have been destroyed pnmaniy by 
farmang operapons and secondanty by urban development 
(Taylor and Davilla 1986, E. Cypher pers. observ.). 


Threats to Survival —Occurrences of Hoover's 
woolly-star im the vicinity of Buttonwillow, Lost Hills. 
Rosedale and sites along interstate Highway 5 ae 
threatened by commercial development Agncultural 
comversion continues to threaten several populations on 
the Valicy floor, Plooding, a « resuk of high 


destroy populanons in low-lying areas (Skinner and 
Paviik 1994, Taylor and Davilla 1986). Dense growth of 
associated vegetavon. such as im areas where exotic 
grasses dominate or where fire has been suppressed. may 
create unsuitable conditions for growth of Hoover's 
wooly -star (J Hinshaw pers comm ) Hoover's woolly- 
star remains pnmaniy in hilly areas. many of which are 
onl fields. petroleum production does not pose a threat in 
most cases but could be detrimental if large oreas of 
occupred habita were disturbed The acquisition of Elk 
Hills by Occidental Petroleum may lead t greater 
surface disturbance if rates of exploration and production 
are increased 


© (Conservation Efforts 


Hoover's woolly-ctar was federally lnted o 
tweatened in 1990 (USFWS 1990, Table 1). Field 
surveys sponsored by USBLM, California Energy 
Commission, US Deparument of Energy, California 
Department of W ater Resources. and USFWS resulted in 
the discovery of many sew occurrences of Hoover's 
woolly-star between 1986 and 1997 (Anderson of al. 
1991, Taylor and Deville 1986, Lewis 1992, 1994, 
Stebbins ct al 1992, Holmetes’ 1993, BOAO Energy 
Measurements |99Sab. Emerprae Advisory Servwes 
1997, 1998). Through a consultation with USFWS, the 
US. Depawment of Energy conducted periodic 
momsonng of si representative Hoover + woolly star 
tes ot Ek Hille Grough 1997 (BORO Energy 
Measurements |99Sa_ | 995. 1996. Emerpnse Advisory 
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Services 1997, 1998). Occidental Petroleum, the current 
owner of the Elk Hills oilfield, plans two set aside a 
conservation area containing Hoover's woolly-star, 
among other rare species (B. Cypher pers. comm.). In 
addition, U.S. Department of Energy has sponsored 
several research projects on the ecology of Hoover's 
woolly-star, its response to oilfield activity, and the 
conditions under which it will recolonize disturbed areas 
(Holmstead 1993, Holmstead and Anderson 1993, 
EG&G Energy Measurements 1995a,b, J. Hinshaw pers. 
comm.). Preliminary studies on the demography of 
Hoover's woolly-star and its response to grazing were 
conducted in 1993 with funding provided by USBLM, 
CDPG, and Endangered Species Recovery Program 
(Cypher 19942). Hoover's woolly-star also has 
benefited from the acquisition of conservation lands for 
listed animals. It is known to occur on the Alkali Sink 
Plain Natural Area, Coles Levee Ecosystem Preserve, 
Lokern Natur=' Area, and Semitropic Ridge Preserve. In 
1990, Mobil Oil Corporation constructed exclosures 
around Hoover's woolly-star on their lands in Lost Hills 
(Lewis 1994). 


6. Recovery Strategy 


Recovery of Hoover's woolly-star can be 
dedicated for conservation. As with the other listed 
plants, the goal is to protect populations throughout the 
species’ range and representing a vanety of topographic 
conversion is ongoing in valley-floor areas and that oil 
production could increase on public lands, the continued 
existence of populations cannot be assumed unless a 
specific commitment is made to protect them from 
incompatible uses Some amount of unoccupied suitable 
habitat is important to allow population fluctuations 
among years, and a buffer zone is important to minimize 
external influences. Thus, a minimum block size of 16 
hectares (40 acres) is recommended, with an average 
density of 625 Hoover's woolly-star plants per hectare 
(250 per acre), Monitoring must continue at 
representative sites within cach metapopulation to 
determine trends Management strategies and recovery 
needs should be reassessed if population densities at the 
monitoring sites decline over 3 of more successive years 
of above-average rainfall that are separated by | or more 
years of below-average rainfall 


E. San Joaquay Wooiy-Tuetasc 
(LEMBERTIA CONGDO™?!} 


1. Description and Taxonomy 


Taxonomy —in 1883, Gray «s=ned San Joaquin 
woolly-threads as Eatonella comgdonii. The type 
specimen had been collected by Congdon near Deer 
Creek (Tulare County) in that same year. The current 
name, Len.berti: .«:edonii, was published by Greene in 
1897, who deter: ..0d that San Joaquin woolly-threads 
should be separated from snowy eatonella (Eatonella 
nivea) Subsequent taxonomists have upheld Greene's 
taxonomy (Johnson 1993, Taylor 1989). San Joaquin 
woolly -threads 1s the sole species in the genus Lembertia, 
which is in the aster family (Asteraceae). 


Description —The common name “woolly-threads” 
is derived from the many long (up to 45 centimeters, 18 
inches), trailing stems covered with tangled hairs. 
However, San Joaquin woolly-threads plants also can be 
uny (less than 7 centumeters, less than 3 inches) and erect 
with a single stem (Cypher 1994a). The tiny, yellow 
flower heads are clustered at the tips of the stems and 
branches (Figure |3). Each flower head is approximately 
6 millimeters (0.25 inch) long and contains two types of 
florets (the tiny flowers characteristic of the aster 
family), the fou. to seven outer florets differ in shape 
from the numerous inner florets. The two types of florets 
produce achenes (tiny, one-seeded fruits) that also differ 
in shape (Johnson 1993, Taylor 1989). 





Figure 13. Illustration of San Joaquin woolly-threads (from 
Abrams and Ferns Vol 4, 1960, with permission) 
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Identification —San Joaquin woolly-threads differs 
from snowy catonella in the shape of the florets and 
achenes and in geographical range (Munz and Keck 
1959, Johnson 1993, Taylor 1989). 


2. Historical and Current Distribution 


Historical Distribution —The historical range of 
San Joaquin woolly-threads is based on 47 herbanum 
specimens and literature reports dating from 1883 to 
1983; 30 of the occurrences were from the floor of the 
San Joaquin Valley, four were from the Cuyama Valley, 
and the remainder were in the hills west of the San 
Joaquin Valley (Figure 14). These occurrences were 
concentrated ia eight areas (in descending order of 
abundance). (1) the plains between Avenal and Mendota 
in Kings and Fresno Counties, (2) from Bakersfield to 
Shafter in Kern County, (3) the inner Coast Ranges of 
western Fresno and castern San Benito Counties, (4) 
from north of Lokern to Lost Hills in Kern County , (5) the 
Carnzo and Elkhorn Plains in San Luis Obispo County, 
(6) the Cuyama Valley in Santa Barbara County, (7) cast 
of Edison in Kern County, and (8) the type locality. 
However, 33 of the historical occurrences had been 
eliminated by 1989 (Taylor 1989). 


Current Distribution —Many new occurrences of 
San Joaquin woolly-threads have been discovered since 
1986, primarily in the hilis and plateaus west of the San 
Joaquin Valley. These constitute four metapopulatiuns 
metapopulation occurs on the Carrizo Plain Natural 
Area, where the occupied habitat totaled over 1,100 
hectares (2,800 acres) in 1993 (R. Lewis 1993), which 
was a particularly favorable year. In years of lower 
rainfall, the occupied area is much smaller (E. Cypher 
unpubl. observ.). Much smaller metapopulations are 
tound in Kern County near Lost Hills, in the Kettleman 
Hills of Fresno and Kings Counties, and in the Jacalitos 
Hills of Fresno County. The isolated occurrences are 
known from the Panoche Hills in Fresno and San Benito 
Counties, the Bakersfield vicinity, and the Cuyama 
Valley (CDPG 1995, Taylor 1989, Stebbins et al. 1992, 
R. Lewis 1993, Taylor and Buck 1993, USBLM in tin. 
1994, S. Carter pers. comm., R. Lewis pers. comm.. S. 
Wilson pers. comm. ). 


3. Life History and Habitat 


Reproduction and Demography —San Joaquin 
woolly-threads is an annual herb, and its phenology 


varies with weather and site conditions. In years of 


below-average precipitation, few seeds of this species 
germinate, and those that do typically produce tiny 
plants. Seed germination may begin as carly as 
November but usually occurs in December and January. 
San Joaquin woolly-threads typically flowers between 
late February and carly April, but flowering may 
continue into early May if conditions are optumal (B. 
Delgado pers. comm.) Populations in the northern part 
of the range flower cariier than does the Carrizo Plain 
metapopulation. Each plant may have from | to more 
than 400 flower heads. Seed production depends on piant 
size and the number of flower heads; in 1993, achene 
production ranged from 10 to 2,500 seeds per individual 
(Mazer and Hendrickson 19936, Cypher 1994a, E. 
Cypher unpubl. data). The seeds are shed immediately 
upon maturity, and all trace of the plants disappears 
rapidly after thei death in Apnil or May. Seed dispersal 
agents are unknown. but possible candidates include 
wind, water, and animals. Seed-dormancy mechanisms 
apparently allow the formation of a substantial seed bank 
in the soil (Twisselmana 1967, Taylor 1989, R. Lewis 
1993, Mazer and Hendrickson 1993, Cypher 1994). 


Insect pollinators are not required for seed-set in San 
Joaquin woolly-threads (Mazer and Hendrickson 
19936). However, animals may be important to this plant 
species in other ways. On the Carrizo Plain Natural 
Area, giant kangaroo rat activity contributes to greater 
plamt size and flower head production in San Joaquin 
woolly-threads, probably by increasing available soil 
nutnents and reducing competition from other plants. 
The macrohabutat offered by giant kangaroo rat precincts 
also contributes to carlier seed germination and 


maturanion of San Joaquin woolly-threads, possibly 
because precinct surfaces are warmer than the 
surrounding arca during the winter months (Cypher 
1994a, 19945). 


Habitai and ( ommunity Associations San )caquin 
woolly-threads occurs in Nonnative Grassland, Valley 
Saltbush Scrub, Intenor Coast Range Saltbush Scrub, 
and Upper Sonoran Subshrub Scrub (Cypher 1994a). 
This species typically occupres mucrohabitats with less 
than 10 percent shrub cover, although herbaceous cover 
may be esther sparse or dense, and cryptogamuc crust may 
or may not be present. Plant species that often occur with 
San Joaquin woolly-threads include red brome, red- 
stemmed filaree, goldfields, Arabian grass (Schismus 
spp ), and mouse-tail fescue (Vulpia aryuros) Hoover's 
woolly-star often occurs in populations of San Joaquin 
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Figure 14 Distribution of San Joaquin woolly threads (Lemberna congdont | 
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woolly-threads, although the reverse is not ue (Taylor 
1989, R. Lewis 1993, Taylor and Buck 1993, Cypher 
1994a). In two cases, San Joaquin woolly-threads was 
found at low densities in previously disced areas that 
were adjacent to undisturbed populations (R. Lewis 
1993, Taylor and Buck 1993). 


San Joaquin woolly-threads occurs on neutral to 
subalkaline soils that were deposited in geologic umes by 
flowing water. On the San Joaquin Valley floor, this 
species typically is found on sandy or sandy loam souls, 
particularly those of the Kimberlina senes, whereas on 
the Carrizo Plain it occurs on silty soils. San Joaquin 
woolly-threads frequently occurs on sand dunes and 
sandy ridges as well as along the high-water line of 
washes and on adjacent terraces. Occurrences have been 
reported at elevations ranging from approximately 60 to 
260 meters (200 to 850 feet) on the Valley floor and 
surrounding hills, and from 600 to 800 meters (2,000 to 
2,600 feet) in San Luis Obispo and Santa Barbara 
Counties (Hoover 1937, CDFG 1995, Taylor 1989, R. 
Lewis 1993, Taylor and Buck 1993, E. Cypher unpubi. 
observ., R. van de Hoek pers. comm.). 


4. Reasons for Decline and Threats to Survival 


for the decline of San Joaquin woolly-threads on the 
floors of the San Joaquin and Cuyama Valleys, where the 
majority of the occurrences were eliminated by intensive 
agriculture. In addition, several sites in and around 
Bakersfield were eliminated by urban development, and 
two others between Lokern and Lost Hills apparently 
were destroyed as a result of intensive oilfield 


development (CDPG 1995, Taylor 1989). 


Threats to Survival — The Lost Hills metapopulation 
is on private land in an area of high value for commercial 
development and agriculture (Taylor 1989, Taylor and 
Buck 1993). Several occurrences in the Kettleman Hills, 
the Jacalitos Hills, and west of Bakersfield are in low- 
density oilfields; the plants do not seem to be threatenea 
by the current level of activity but could be destroyed by 
more intensive use of the areas (R. Lewis 1993, E. 
Cypher unpubl. observ.) Preliminary studies suggested 
grazing reduced survival rates, but not flower production, 
in San Joaquin woolly -threads (E. Cypher unpubl. data). 
Trampling also reduces survival in areas where livestock 
congregate, such as around water troughs (Taylor 1989, 
R. Lewis 1993, Mazer and Hendrickson 1993, Cypher 


1994a,b, E. Cypher unpubl. data, B. Delgado pers. 

comm.). However, removal of iivestock from areas that 

have been grazed continuously for decades would be 

inadvisable without additonal data, because grazing may 

in fact be a useful management tool to control 

— from exotic plants (E. Cypher unpubl. 
) 


5S. Conservation Efforts 


San Joaquin woolly-threads was federally listed as 
endangered in 1990 (USFWS 1990; Table 1). USBLM 
biologists have conducted extensive surveys for San 
Joaquin woolly-threads. Thus, many of the occurrences 
that are known currently are on lands administered by 
USBLM, including the entire Carrizo Plain Natural Area 
metapopulation, part of the Kettleman Hills 
metapopulation, and the sites in the Jacalitos and 
Panoche Hills. Within these areas, fences have been 
erected around several small occurrences of San Joaquin 
woolly-threads that showed evidence of trampling by 
livestock (R. Lewis 1993, S. Carter pers. comm. B. 
Delgado pers. comm.). The Carrizo and Elkhorn Plains 
and the Kettleman Hills ace within Areas of Critical 
Environmental Concern, which would restrict activities 
on USBLM lands in those regions (USBLM 1996a,). 
USBLM and the Endangered Species Recovery Program 
are cooperatively monitoring selected populations and 
conducting research on the impacts of livestock grazing 
(Cypher 1994a,b, USBLM in litt. 1994). 


Other groups also are contnbuting to conservation of 
this species. CDFG funded research on the demography, 
reproductive biology, and ecology of San Joaquin 
woo!ly-threads (Mazer and Hendnckson 19936, Cypuer 
1994a). California Energy Commission, U.S. Department 
of Energy, and California Department of Water 
Resources have sponsored surveys for rare plants, 
including San Joaquin woolly -threads, in vanous parts of 
the southern San Joaquin Valley (Anderson et al. 1991, 
Stebbins 1993, B.L. Cypher pers. comm.). The 
Metropolitan Bakersfield Habitat Conservation Plan 
identified a i2\-hectare (300-acre) area west of 
Bakersfield as a preserve acquisition target for this 
species (Metropolitan Bakersfield Habitat Conservation 
Pian Steering Commitiee 1994). If the Kern County 
Valley Ploor Habitat Conservation Plan is implemented 
as currently proposed, private landowners in the vicinity 
of Lost Hills would be offered incentives to protect San 
Joaquin woolly -threads habitat (T. James pers. comm.). 
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6. Recovery Strategy 


The recovery goal for San Joaquin woolly-threads is 
simular to that for the other endangered plani species in 
this plan: to maintain self-sustaining populations in 
protected areas representative of the former geographic 
and topographic range of the species and in a variety of 
appropnate natural communives. A sufficient number 
of natural populations exist that reintroduction should 
not be necessary, provided that the existing sites are 
within metapopulations also should be protected to allow 
for populaton fluctuations with rainfall and to facilitate 
seed dispersal. Thus, additional elements of the strategy 
are to protect land in blocks of at least 65 hectares (160 
acres), which have an average density of at least 1,000 
San Joaquin woolly-threads plants per hectare (400 
plants per acre); and to avoid fragmenting any 
metapopulation into more than 2 blocks of contiguous, 
protected natural land. Finally, buffer zones of 150 
meters (500 feet) or more shouid be protected beyond the 
population margins to reduce external influences and to 
allow for population expansion. 


The top-prnority task to ensure the survival of San 
Joaquin woolly-threads 1s to protect cxrsting habstat in 
the San Joaquin Valley. Other actions that are necessary 
management of populavons on public land and annual 
monitoring of representative sites within cach 
metapopulation. Monstorng ts particularly umportant in 
some of the smaller populations, including the Losi Hills, 
the Panoche Hills population to determine whether 
densities are increasing, decreasing, or remamung stable 
Monitoring can verify that cxisting management 
strategies are having the desired effect or draw attention 
to incompatible land uses. 


F. Baxensrmio Cactus 
(OPUNTIA BASILARIS War. TRELEASE!) 


1. Description and Taxonomy 


Taxonomy —The taxonomy of Bakersfield cactus 
has not been accepted universally, even though i was 
named nearly a century ago. Originally, Bakersfield 
ca tus was weated as a full species, Opuntia treleasii 
(Coulter 1896). The type locality was given as “Caliente, 


in the Tehachapi Mountains” (Coulter 1896, p. 434), 
which is in Kern County. Shortly thereafter, Toumey 
(1901) renamed Bakersfield cactus as a variety of 
beavertail cactus (Opuntia basilaris), resulting in the 
combination O. basilaris var. treleasii. Griffiths and 
Hare (1906) considered Bakersfield cactus a distinct 
species and subdivided it into two vanes, O. treleasii 
var. treleasii and var. kernii. Britton and Rose (1920) 
corrected the spelling of the epithet to treleasei wo be 
consistent with the name of the original collector, 
Wilham Trelease. In the most recent treatment (Parfit 
and Baker 1993), the scientific name of Bakersfield 
cactus is given as O. basilaris var. treleasei. However, 
some experts consider Bakersfield cactus to be a full 
species (Bowen 1987, R. van de Hock pers. comm.). 


Description —Like other beavertail cacu, Bakersfield 
cactus (Figure 15) has fleshy, flattened, green stems 
(pads). The pads of Bakersfield cactus vary in outline 
from rounded, heart-shaped, or diamond-shaped to 
nearly cylindrical. A single plant may consist of 
hundreds of pads, which originate both at ground level 
and from the tips of other pads. The sumber of 
indi viduals in a population may be difficult to determine 
because pads from adjacent plants often overlap Thus, 
cactus populations usually are described by the number 
of clumps (groups of pads that are rooted at the same 
pornt) rather than as a number of individuals. Clumps of 
Bakersfield cactus can grow up to 35 centimeters (14 
inches) high and 10 meters (33 feet) across (R. van de 
Hoek pers. comm.). The pads and fruits are dotted with 





Figure 15. llustration of Bakersfield cactus (from Abrams and 
Ferris, Vol. 3, 1951, with permission) 
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cye-spots, which are rounded structures thal contain 
barbed bristles. Tiny leaves are produced on the 
youngest pads of beavertail cacu but are shed quickly. 
Bakersfield cactus has showy magenta flowers. The dry 
fruits are the size and shape of small eggs and may 
contain grayish-white seeds (Munz and Keck 1959, 
Parfitt and Baker 1993). Bakersfield cactus typically has 
22 chromosomes, but plants with 33 chromosomes were 
found in several populations (Pinkava et al. 1977, R. van 
de Hoek pers. comm. ). 


Identification —Bakersfie\d cactus 1s unique among 
the vaneues of O. basilaris in that the eye-spots contain 
spines in addition to the bristles. Other features of 
Bakersfield cactus that differentiate u from related 
beavertail cacti include the smooth pad surfaces, 
cylindrical pad bases, nonsunken cye-spo's, and longer 
(up to 5 millimeters [0.2 inch]) leaves. The two vaneties 
of O. treleasei differ from cach other in that variety 
treleasei has spines less than 7 millimeters (0.3 inch) long 
(which may be longer or shorter than the associated 
bristles) and cye-spots even with the pad surface, 
whereas variety kernii has spines longer than 7 
millimeters (0.3 inch) and raised eye-spots (Griffiths and 
Hare 1906, ESA Planning and Environmental Services 
1986a, Bowen 1987). 


2. Historical and Current Distribution 


Historical Distribution —Bakersfield cactus is 
endemic to a limited area of central Kern County in the 
vicinity of Bakersfield. The CDFG (1995) considered 
the pre-1987 reports to represent approximately 33 
occurrences. However, based on written descriptions 
(Twisselmann | 967), histoncal photographs (Britton and 
Rose 1920, Benson 1982), topography, and deductions 
more or less continuous (R. van de Hoek pers. comm.) 
As of 1987, the northern, southern, eastern, and western 
limits of the known range, respectively, were Granite 
Station (R. van de Hoek pers. comm.), Comanche Point, 
Caliente, and Oildale (CDFG 1995). Reported 
occurrences of Bakersfield cactus in Los Angeles and 
County, Arizona (Benson 1969) have been attributed to 
misidentification of other cactus taxa (Bowen in litt. 
1987). 


Current Distribution — Approximately one-third of 
the historical occurrences of Bakersfield cactus have 
been climinated, and the remaining populations are 





highly fragmented. dowever, the range was extended to 
the south when sew:ral occurrences were discovered in 
the late 1980s in sox th-central Kern County, just north of 
Wheeler Ridge (Figure 16). The extant occurrences may 
be grouped into the following areas of concentration: (1) 
Caliente Creek drainage (Caliente-Bena Hills), (2) 
Comanche Point, (3) Cottonwood Creek, (4) Fairfax 
Road - Highway 178 - Highway 184 - Kern Bluffs - Hart 
Park, (5) Puller Acres, (6) Granite Station, (7) mouth of 
Kern Canyon, (8) Oildale - Kern River Oil Field - Round 
Mountain Road (separated from area #4 by the Kern 
River), (9) Poso Creek, (10) Sand Ridge, and (11) 
Wheeler Ridge - Pieito Hills (CDFG 1995, Moe 1989). 


3. Life History and Habitat 


Few details on the life history of Bakersfield cactus 
are available. The fleshy stems, tiny, short-lived leaves, 
shallow root systems, and specialized physiology 
common to most members of the cactus family are 
adaptations to growth in and environments (Benson 
1982). 


Reproduction and Demography —— Bakersfield cactus 
is a perennial. The life span of wild plants has not been 
determined, but clumps in cultivation at the Rancho 
Santa Ana Botanic Garden in Claremont, California, 
survived for 48 years, until extremely wet winter weather 
caused the pads to rot (R. van de Hoek pers. comm.). 
Bakersfield cactus typically flowers in May (Munz and 
Keck 1959). Reproductive biology of this taxon has not 
been studied. but certain other Opuntia species require 
cross-pollination for seed. set and many are pollinated by 
bees (Benson 1982, Spears 1987, Osborn et al. 1988). 
One potential pollinator of Bakersfield cactus is the 
native solitary bee Diadasia australis ssp. california, 
which is known to occur in Kern County and which 
specializes in collecting pollen from Opuntia species 
(Thorp in litt. 1998). Vegetative reproduction, which is 
the production of new plants from sources other than 
seed, 1s typical in Bakersfield cactus and several related 
species (Benson 1982). Fallen pads root casily if 
sufficient water 1s avaslable (Twisselmann 1967, Benson 
1982, Mitchell 1988), but Bakersfield cactus does not 
survive prolonged inundation (ESA Planning and 
Environmental Services 1986a). Bakersfield cactus 
produces seeds infrequently Van de Hoek (pers. comm.) 
noted that the frequency of seed set in extant populations 
is similar to the proportion of seeds he observed in 
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Figure 16. Distribunon of Bakersfield cactus (Opunna hasilarts var trelease:) 
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extremely rare in the Bakersfield area (Benson 1982). 
Pads may be dispersed by flood waters (ESA Planning 
and Environmental Services 1986a), but seed dispersal 
agents are unknown. 


The total population of Bakersfield cactus was not 
estimated historically. Densely-spaced clumps of cactus 
once covered an estimated area of 6.5 by 0.8 kilometer (4 
by 0.5 mile) from the Caliente Creek floodplain onto 
Sand Ridge (Twisselmann 1967). Histoncal photographs 
showing extensive stands of Bakersfield cactus (Britton 
and Rose 1920, Benson 1982) are believed to have been 
taken southwest of Sand Ridge near the castern margin of 
the Kern Lake bed (R. van de Hoek pers. comm.). When 
the known sites were last inventoried, fewer than 20,000 
clumps of Bakersfield cactus were estimated to remain. 
Only 4 areas had populations of 1,000 clumps or more: 
Comanche Point, Kern Bluff, north of Wheeler Ridge. 
and Sand Ridge (CDPG 1995, Moe 1989, R. van de Hoek 
pers. comm.). The metapopulations reported to 
those in the Bena and Caliente Hills, Kern Canyon, and 
1986a, Bowen in litt. 1987, Moe 1989). 


Habitat and Community Associations. —Soils 
supporting Bakersfield cactus typically are sandy, 
although gravel, cobbles, or boulders also may be 
present. Known populations occur on flood plains, 
ridges, bluffs, and rolling hills (CDFG 1995, ESA 
Planning and Environmental Services |986a). Bakersfield 
cactus is a characteristic species of the Sierra- Tehachapi 
Saltbush Scrub plant community (Holland 1986, Griggs 
et al. 1992), but populations near Caliente are in Blue 
Oak Woodland and the Cottonwood Creek population is 
in riparian woodland (CDPG 1995, ESA Planning and 
Environmental Services 19860, R. van de Hoek pers. 
comm.) Many Bakersfield cactus sites support a dense 
growth of red brome and other annual grasses (Cypher 
1994a). Sand Ridge is characterized by sparse 
vegetation (ESA Planning and Environmental Services 
1986a, Cypher 1994a) and a preponderance of native 
species such as California filago (Filago californica) and 
yellow pincushion (Chaenactis glabrir:scula). Histor-cel 
records indicate that the majority of Bakersfield cactus 
occurred at elevations ranging from |4( to 260 meters 
(460 to 850 feet). The highest-clevation population 1s at 
550 meters (1,800 feet) near Caliente and the lowest 
remaining is at 121 meters (396 feet) at Puller Acres 
(CDPG 1995). 


4. Reasons for Decline and Threats to Survival 


Reasons for Decline.—The primary reason for the 
decline of Bakersfield cactus was habitat loss. The 
formerly extensive tracts of Bakersfield cactus near 
Edison and Lamont were destroyed by conversion to row 
crops and citrus groves (Twisselmann 1967), much cf the 
conversion occurred prior to 1931 (Benson 1982). 
Residential development eliminated numerous 
occurrences in northeast Bakersfield between Mount 
Vernon Avenue and Morning Drive in recent years 
(CDFG 1995). Petroleum production has contributed to 
habitat loss and fragmentation, parucularly in the vicinity 
of Oildale. Populations near Hart Park, the Kern Bluffs, 
Onldale, Fairfax Road, and parts of Sand Ridge have been 
deg aded by off-road vehicle activity, trash dumping, and 
sand and gravel mining Overgrazing may have damaged 
plants near Hart Park, Mettler, and Caliente, and flooding 
decimated populations along Caliente Creek and the 
Kern River (CDFG 1995, Nelson 1983, Bowen in lin. 
1987, Mitchell 1988, Moe 1989, R. van de Hoek pers. 
comm). Aur pollution is suspected to have contributed to 
the decline of Bakersfield cactus (Messick 1987). 


Threats to Survival—All the causes of decline 
continue to threaten existing populations of Bakersfield 
cactus. Almost all the known sites are on private land, 
much of which has commercial value. Residential 
development constitutes the most serious threat 
currently, especially in the greater Fairfax Road-Kern 
Bluff and Round Mountain Road areas Conversion for 
either agricultural or residential use is possible near 
Wheeler Ridge. inundation could be an intermittent 
problem for populations in floodplains and is a remote 
possibility for occurrences near the California Aqueduct, 
the largest concentration of clumps in the Wheeler Ridge 
metapopulation 1s situated adjacent to an overflow drain 
for the Aqueduct, which could lead to flooding if an 
earthquake occurred anywhere along its length (R. van de 
Hoek pers. comm.) Even the two protected populations 
(see Conservation Efforts) are adjacent to agricultural 
land and could be impacted by pesticide drift. Both off- 
road vehicle use and mining continue to degrade the 
populations mentioned earler 


Direct competition from introduced, annual grasses 1s 
beheved to threaten the survival of mature Bakersfield 
cactus plants and to hinder the establishment of new 
plants (ESA Planning and Environmental Services 
19860, Michell 1988). Indirect effects from exotic 
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grasses also may threaten Bakersfield cactus im several 
ways. First, the dense herbaceous growth may promote a 
greater fire frequency and intensity than would have 
occurred with the sparse native vegetation typical in 
historical umes. The effect of repeated fires has not been 
determined. However, survival of Bakersfield cactus 
plants was monitored following single fire events at Sand 
Ridge (Hewett in lit. 1987) and near the Rio Bravo 
Hydroelectric Plant in Kern Canyon (Lawrence 1987, 
George Lawrence and Associates 1988). All Bakersfield 
cactus clumps survived the fires at both sites, despite 
browning and wilting of the pads During the following 
spring, cactus plants that were subject to low-intensity 
flames flowered, but those subyect to moderate-intensity 
flames produced only vegetative growth. The affected 
cactus individuals near Rio Bravo were still alive | year 
following the fire, but no further observations were made 
of plants in either treatment area. Second, dense grass 
cover may harbor insects that damage cactus, which has 
been demonstrated with related species of Opuntia in 
Nebraska grasslands (Burger and Louda 1994). Third, 
the moist microclimate created by dense herbaceous 
growth may promote growth of decay organisms and 
cause pads to rot in years of above-zverage precipitation 
(E. Cypher unpubl. observ). 


A lack of genetic diversity may threaten some 
populations of Bakersfield cactus. Contributing factors 
to this problem include the small size of many 
populations (Moe 1989), a lack of gene flow between 
populations, and infrequent sexual reproduction (Messick 
1987). Populations low in genetic variation are more 
vulnerable to diseases and parasites (Burdon and 
Marshall 1981) and tw chance events, including 
drift (Menges 1991). 


5. Conservation Efforts 


Bakersfield cactus was federally and state-listed as 
endangered in 1990 (USFWS 1990). The Nature 
Conservancy began preservation efforts for Bakersfield 
cactus over 25 years ago by purchasing a portion of Sand 
Ridge (Twisselmann 1969). Recently, The Nature 
Conservancy doubled the size of the Sand Ridge Nature 
Preserve, to 111 hectares (275 acres), by acquiring a 
remnant of the Calbente Creek wash at the eastern base of 
the ridge. The preserve was transferred to the Center for 
Natural Lands Management in |998 Funding levels are 
insufficient to allow intensive monitoring or management 
tnals, but prescribed burns will be used to control exotic 


grass competiton (G. Hinshaw pers. comm. ). 


Several colonies of Bakersfield cactus have been 
acquired for conservation purposes within the past 2 
years. The Implementation Trust for the Metropolitan 
Bakersfield Habitat Conservation Plan protected 
portons of three metapopulations by purchasing land in 
the Kern Bluff, Cottonwood Creek, and Oildale areas 
from willing sellers (R. Reed pers. comm.). The 
Wildlands Conservancy recently acquired the Pleito 
Hills popuiaton and plans to manage the area for the 
benefit of Bakersfield cactus and other sensitive species 
(D. Clendenen pers. comm.). Another portion of the 
Wheeler Rudge-Plesto Hills metapopulation 1s protected 
by the California Department of Water Resources, which 
has set aside 33 hectares (81 acres) adjacent to the 
California Aqueduct as a reserve for Bakersfield cactus 
through consultations with USFWS and CDFG. The 
only other site on public land is under the control of the 
Kern County Department of Parks and Recreation, where 
a few clumps occur adjacent to Hart Park. However, 
protecuion of Bakersfield cactus is neither the purpose 
nor a priority for the site (Moe 1989). Kern County is 
preparing a Habitat Conservation Plan, which likely will 
include provisions for protection of addivonal Bakersfield 


cactus and other species in the California Aqueduct nght- 
of-way (K. Brown pers. comm ). 


Salvage efforts have been undertaken by local 
members of the California Native Plant Society, who 
transplanted Bakersfield cactus clumps from sites slated 
for destruction to Sand Ridge Nature Preserve and the 
California Living Museum in Bakersfield. Prior to 
construction of the East Hills Mal! in Bakersfield, a few 
of the cactus clumps growing on the site were removed, 
then were replanted in a display bed when the mal! was 
completed. Transplanted individuals have not been 
monstored at any of the sites to determine survival rates 
or reproductive success (D. Mitchell pers. comm., R. van 
de Hoek pers. comm ) 


6. Recovery Strategy 


Due to social and economic considerations, 
Bakersfield cactus will never occur as widespread as it 


did hustoncally Instead, the recovery goal 1s to maintain 
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self-sustaining populations in protected areas 
representative of the former geographac and topographac 
range of the taxon and in a vanety of appropriate natural 
communives The remaining populavons occur in areas 
sufficrently representative of the former range to actueve 
this goal, but very lithe additional loss can be 
accommodated without compromising the long-term 
existence of the taxon. Thus, habitat protection is an 
important acon to prevent the extumctvon or ureversible 
dechne of Bakersfield cactus Unoccuped habitat within 
metapopulanons also should be protected to facilitate 
movement of pollinators and seed disperses. An 
additional element of the strategy 1 to avosd fragmenting 
the few large metapopulations that remain (1.¢ . Cahente 
Creek, Comanche Point, Kern Bluff, Sand Ridge, and 
Wheeler Ridge ) into more than two blocks of conuguous, 
protected natural land each Land 1 the other target areas 
should be protected in blocks of at least 16 hectares (40 
acres), and preferably in blocks of 65 hectares ( | 60 acres) 
or more. The block size is smaller for Bakersfield cactus 
than for other listed plant species not for biological 
reasons, but because many of the areas already are 0 
fragmented by development that larger blocks do not 
exist. Buffer zones of 150 meters (500 feet) or more 
should be protected beyond the population margins to 
reduce external influences and to allow for population 
expansion. Surveys will be necessary to determine the 
size of natural populations in several of the target areas 
and the amount of existing occupied habitat. 
Transplantation of Bakersfield cactus is not a viable 
substitute for on-site protection. However, where 


development would destroy entire populations. as many 


Demographuc stuches and matna proyection modeling 
will be necessary to identify vulnerable stages in the life 
cycle Research then will be necessary to determine how 
to overcome factors that are identified as limiting to 
populavbon growth Because demographic research wl! 
take several years w complete and exotic plant 
Competition seems to be detrimental to cactus in several 
ways. preliminary studies should begin immediately to 
test the hypotheses thai c1ouc plants are contributing to 
mortality of B ikersfield cactus A biosystematic study 
would determine whether Bakersfield cactus should be 
recognized as a full species 


G. Aap Geasscarp ano Sanvecaro Plants 


1. Lesser Saltecale 
(Atriplex minuscule) 


Taxonomy —Lesser saltscale is a member of the 


goosefoot family (Chenopodiaceae) Standley published 
the name Atriplex minuscula in 1916. The name was not 


widely accepted. and for many years lesser saltscale was 
considered to be merely a vanant of Parish ’s brnittlescale 
(A parishii) that did not warrant recognition (Abrams 
1944, Munz and Keck 1959). However, Taylor and 
Wilken (1993) considered lesser saltscale to be a valid 
species and have returned to using the name A. 
murs ula 


Description —\esser saltscale has many upnght. 
reddish stems up to 40 centimeters (16 inches) tall The 
leaves are egg-shaped with entire (untoothed) margins 
and typically are opposite on the upper branches and 
alternate on the lower part of the stem. The individual 
flowers of all Atriplex species are inconspicuous because 
they are uny and have no petals. moreover. the male and 
female structures are produced im separate flowers in 
lesser saltscale, both flower genders occur in the leaf 
axils (the pounts where leaves are attached to the stem), 
with the male flowers on the upper part of the stem and 
the females near the base of the same plant (Munz and 
Keck 1999) Each fru consists of a single reddish seod 
that 1s enclosed by two egg. to diamond-shaped bracts. 
whuch are covered with tubercles (wart like proyecvons) 
The closely related species brittlescale (Atryple: depressa) 
and Pansh's brnittlescale have stems and branches that be 
close to the ground, unlike the erect stems of lesser 
saltscale, and differ in bract characters (Taylor and 
Wilken 1993). 


Historical Distribution —Herbanum specimens of 
lesser saltscale were collected histoncally only at Goshen 
(Tulare County) in 1905 and BE) Nido (Merced County) in 
1936 (CDFG 1995). 


( «rrent Distribution — Nevther of the historncal sites 
has been checked to determine if lesser saltscale remains 
extant. though no significant patch of natural land exists 
m esther area In 199}. lesser saltscale was discovered at 
five new localities in the San Joaquin and Sacramento 
Valleys (Figure 17). The southernmost report was from 
Kern County, near the intersection of Interstate 5 and 
state Highway 58, and the northernmost was at Gray 
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Figure 17 Dhstrbunon of lesser saltacale (Arrypie: menace ula) 
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Lodge Wildlife Arca in Bume County (CDFO 1995). 
Lesser saltscale also was reported from the Kerman 
Ecological Reserve in Fresno County (CDFO 1995), 
Arena Plains National Wildlife Refuge m Merced 
County (Silveira 1996), and along the Fresno River in 
Madera County (D. Mitchell pers. comm. ). 


Life History and Habteat — The life history of lesser 
saltscale is poorly known, except that it 1s an annual and 
flowers from May to October (Skinner and Pavlik 1994) 
Lesser saltscale grows om sandy sotls m alkaline arcas at 
elevations of less than 100 meters (330 feet), often in 
associanon with slough systems and nver floodpla ns 
However, i 1s found only im mucrohabtats that are not 
mundated year round The species has been found in the 
Valley Sink Scrub, Valley Sacaton Grassland, and 
Nonnauve Grassland natural communities Lesser 
saltsc We grows with other halophytes. inchuding alkal 
sa_atus, bnittlescale. heartscale (Atnples cordulata). and 
seepweed (CDPO 1995, D. Mitchell pers. comm. D. 
Taylor pers comm ) 


Reasons for Decline and Threats to Survival — The 
lack of historical information about lesser saltecale 
prohibits « determination of whether or not it has 
declined However, the converwon of alkali sinks to 
agnculture undouttedly has reduced potentual habrtats 
(Skinner and Paviik 1994) The extant population in 
Kern County is om land that is zoned for commercial 
development and which is for sale (CDFO 1995). The 
Madera County site is threatened by installation of a 
pipeline (D. Mitchell pers. comm.) Sites on state 
Wildlife Management Areas are threatened by flooding 
for waterfow! management (D Taylor pers comm ) 


Conservation Efforts —Lewer saltscale has oot 
been the target of conservation acvons However 1 may 
have benefited indirectly from land acquissvon for other 
species, such as the Tipton kangaroo rat_ Lesser saltscale 
could ccow on USBLM lends in alkali sink areas 
(USBLM 1993) of on CDPO's Buttonwillow Preserve, 
which is near the known Kern County site and whach 
im tudes tamilar habetat 


Conservation Strategy 10 ensure the bong term 
conservanoe of lesser saltscale. the strategy 1s to protect 
at least five populabons representing the full geographic 
range of the specses Protected areas should be natural 
land in blocks of at least 65 hectares (160 acres) and 
should contasn a munemurm of | 000 ind viduals to reduce 
the likelihood of exuuncton from minmsx of readom 


processes. The highest-pnonty tasks for lesser saltscale 
are to survey hustoncal sites and sustable habitat and to 
protect extamt populanons from developmeat and other 
threats. All remasning unconverted alkali unks m the 
Central Valley should be surveyed. and threats to any 
populations that are found must be evaluated Surveys 
for lesser saltscale can be conducted concurrently with 
those for other rare plants that occur im alkali sinks, 


paruculerty palmate-bracted bird's-beak Landowner 
cooperation is necessary to ensure protecbon on private 
lands, and the cooperation of public agencies is crucial on 
lands under thew control. Moreover, dweats must be 
alleviated + protected areas to ensure the continued 
survival of the species, and monitonng will be required to 
venfy that populabons are remamung stable Seeds 
should be salvaged from any populations Gut ae 
scheduled to be destroyed by development When 
surveys have been completed, or at a maximum within § 


years of recovery plan approval, the status of lesser 
salt ale should be reevaluated 


2 Behkervfield Smaltscale 
‘Abriples tularensis ) 


Taxonomy — Bakersfield smaliscale was named 
Atriplex tularensis by Coville in 1893 (Skinner and 
Pavlik 1994). The type specimen was collected 25 
tulometers (|S males) south of Bakersfield on the Tulare 
Plains of Kern County (Twissclmann 1967). In 1914, 
Jepson reduced Bakersfield smallscale to a vanety of A 
cordulata, bat Hall ard Clements regarded as a full 
species in their 1923 publication. The scientific name 
Otwone tularensis was published by Engler and Prand in 
1934 (Niehaus 1977) but was not widely accepted. 
Taylor and Wilken (1993) used the scientific same 
Atriples tularensis for Bakersfield smaliscale 


Descrpgen.—in many respects, this species is 
similar to lesser saltecale because both are annual 
members of the same genus However Bakersfield 
smnallscale has stems up to 80 cenumeters (0 inches) tall. 
has only a few stiff branches, and the leaves may be 
narrower in proportion to their length (Figure 18) In 
Bakersfield smalls ale both male and female Mowers 
occur 1 leaf asuls throughout the plant and the fruits are 
enclosed in dharmond shaped bracts that are smooth on 
the surface but toothed on the margin Bractacale (A 
serenana) 1s a related species that overlaps in range with 
Bakersfield smaliscale However, unlike Bakersfield 
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smaliscale. bractacaie has toothed leaf margins. the male 
flowers occur only af the branch ups. and the frusting 
bracts are wedge-shaped or round (Munz and Keck | 959. 
Preas and Murphy 1988, Taylor and Wilken 1993). 


Historical Distribution — Bakersfield smaliscaie 
was restricted hustoncally to a small area of south-central 
Kern County between Greenfield and Mettler 
(Twisselmann 1969, Skinner and Paviik 1994, CDFO 
1995, Nicheus 1977). Collection localities were 
Greenfield. Adotx Stapon. Adobe Road. and Highway 
22. ‘CDFG 1995). 


Current Distribution — The only extant populabon 
beheved to represent Bakersfield smaliscale is at Gator 
Pond, whach is 2 remnant of Kern Lake. and formerty part 
of tee Kern Lake Preserve (Figure 19). However, 
Bakersfield wnallscale specimens collected im the area 
hustoncally differ in appearance from those now present 
a Gator Pond (D Taylor pers. comm.) 


Life History and Habiest = Bakersfield wmalix ale 1s 
a summer annus! germinating from May to June and 
flowernng from June to October (Preas and Murphy 199. 
Skinner and Pavlik 1994). Surface soll moisture is 
required dunag the summer and fal) months for seed 
germinabon and seedling survival (Freas and Murphy 
1988, Bowen 1986). The population #& Gator Pond 
declined from 72! plants in 1985 to 13 in 1987 and 0 in 
1992 as a result of a prolonged drought (Tollefson 1992) 





Figure 18 bustramon of Rakersfietd wmall« ale from Abranos 
Vol 2 1944 wlth permission) 





Other aspects of the life history and reproductive thology 
are unkacen 


All the populavons of Bakersfield smallecale were 
found on the subalkaline margins of alkal sinks of 
clevations of 91 w 9% meters (300 w 315 feat). 
Associated species inchuded alkal heath glasswort. 
scratchgrass (Muhlenberpus asperfoha). and saltigrass 
(Twisseimann 1969, CDFO 1995, Bowen 1986). Other 
species of concern that occu at Kern Lake are hispad 
bird's-beak and Buena Vista Lake shrew. Comanche 
Pount layia occurred im the vicinity hestoncally (CDPG 
1995). 


Reasons for Dectine and Threats to Survival 1 ike 
many of the other endangered planus of the San Joaquin 
Valley. the decline of Bakersfield smaliscale was due 
pomanty to agncultural acuviwes (Skinner and Pavlik 
1994, CDPO 1995) At most of the historical locations of 
Bakersfield smallscale, the habust was completely 
destroyed by culuvanon Ai Gator Pond the sou! surface 
was not disturbed. but the hydrology was altered by 
lowering the water table in the vicinity, leading 
conditioss wo dry for germination and survival of 
Bakersfield emallccale op all bul Ghee wettest yearns 
(Bowen 1986, Tollefson 1992). 


The Arriple: that now occurs at Gator Pond exhibits 
characteristics intermediate between Bakersfield 
smaliscale and bractacale Preas and Murphy (1968) 
speculated that under the dner condipons bractacale 
increased and the two species hybridized Thus, pure 
Bakersfield smaliscale may be extinct’ Even if the two 
species dad not hybridize the plants at Gator Pond may 
represent an undescribed form of bractscale (Skanner and 
Pavitk 1994, Skinner ot al 1995) Another possibility is 
that Bakersfield wnaliac ale never wns s desuact species. 
bec unstead was an environmental vanant of bractscale 
that appeared only in years of hugh ranfell, when soul 
salimety decreased (} eas and Murphy | 988) 


The greates! threat to the conunued survival of the 
anual Ariplese @& Oe Pos’ & conversion & 
agriculture. The landowner, ) GO. Buswell Company, 
formerty leased the ene to The Nature Conservancy as the 
Kern lake Preserve but the lease was mot renewed i 
1995 (R. Tollefson pers. comm) ven # Ge 1. O 
Boswell Company chooses sot to farm the land. the lack 
of sufficsent water to the sme Gwestens the conunued 
exsstence of the plants 
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conversk" to other uses, either through a perpetual 
conservation easement or through transfer of fee title to a 
conservation entity. Hydrologic restoration of the site 
also is imperative. These actions also will further 
conser vation of the Buena Vista Lake shrew. Surveys for 
Bakersfield smallscale should be conducted in the 
remaining alkali sink areas of Kern County, particularly 
in years with higher than normal precipitation. However, 
so little surtable habitat remains in the historic range of 
the species that four additional populations are not likely 
to be found during surveys 


Taxonomuc studies and research into the effect of soil 
salinity on morphology (Freas and Murphy 1988) should 
conunue. Also, genetic comparisons should be 
attempted between Gator Pond plants, bractscale, and 
related species to determine whether hybridization 1s 
possible (D. Taylor pers. comm.). Greenhouse 


propagation of the Gator Pond plants should contunuc, 
and seeds should be collected from any additional 
populations that are found. When definite Bakersficid 
smalliscale populations are identified (at Gator Pond or 
elsewhere), introductions to protected alkali sinks im 
Kern County should begin immediately to bring the total 
number of sites to five. The status of Bakersfield 
smaliscale should be reevaluated within 5 years of 


recovery plan approval. 


3. Lost Hills Saltbush 
(Atriplex vallicola) 


Taxonomy —Lost Hills saltbush has retained the 
scientific name Atriplex vallicola since Hoover (1938) 
first described it. However, according to Taylor and 
Wilken (1993) a more appropriate rank for Lost Hills 
saltbush may be as a subspecies of crownscale (A. 
coronata). Another common name for A. vallicola is 
Lost Hills crownscale (Taylor and Wilken 1993). The 
type locality for Lost Hills saltbush is 8 kilometers (5 
miles) north of the Lost Hills oil field, in Kern County 
(Hoover 1938). Plants from the Carrizo Plain may 
represent an undescribed subspecies of A. vallicola 
(Taylor and Wilken 1993, Skinner and Pavlik 1994). 


Description —Lost Hills saltbush reaches a maximum 
height of only 20 centimeters (8 inches). The male and 
female flowers are mixed in small clusters in the urner 
leaf axils. The fruiting bracts are broadly triangular, 
irregularly toothed, and may or may not have tubercles. 
Lost Hills saltbush differs from crownscale primarily in 
the shape and size of the bracts (Hoover 1938, Taylor and 
Wilken 1993). 


Historical Distridution —Priot to 1980, Lost Hills 
saltbush was reported from three general areas. north of 
Lost Hills (CDFG 1995), Mendota in Fresno County 
(Hoover 1938), and the Carrizo Plain in San Luis Obispo 
County (Hoover 1970). 


Current Distribution —\in the 1980s, a number of 
additional sites were discovered, and the species was 
confirmed to be extant near Lost Hills and on the Carrizo 
Plain (Figure 20). The centers of concentration currently 
known are: (1) Lost Hills to extreme southern Kings 
County, (2) the Kerman Ecological Reserv. in Fresno 
County; (3) the Soda Lake region of the Carrizo Plain; (4) 
the Lokern- McKittrick area of Kern County; and (5) 
southwestern Merced County (Olson and Magney 1992, 
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Figure 28 Distribution of Lost Hills saltbush (Asiplex vallicola) 
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Skinner and Paviik 1994, CDFG 1995). The Lost Hills 
and Carnzo Pian centers of concentration represent large 
(greater than 10,000 plants) metapopulatons, but most 
other sites had only a few hundred individuals of fewer in 
1993 (CDFG 1995). 


Life History aad Habitat —Losi Hills saltbush 1s an 
annual that flowers from May to August (Skinner and 
Paviik 1994). Other aspects of its life history have not 
been studied. This species occurs in the Valley Sink 
Scrub, Valley Saltbush Scrub, Nonnative Grassiand, and 
Alkali Meadow natural communities. Ai most sites, Losi 
Halls saltbush grows in the dred beds of alkaline pools, 
but one population sowth of McKiwrick occurs on 
exposed slopes rich in gypsum. Associated species 
include common saltbush. spuny saltbush, alkali heath. 
saligrass, and seepweed. Valicy-floor populations occur 
at elevations of SO to 85 meters (165 to 280 feet), whereas 
those on the Carrizo Plain and south of McKittrick range 
from approximately 400 to 600 meters (1,300 to 2,000 
feet) in elevation (Hoover 1938, Olson and Magney 
1992, CDFG 1995, California Native Plant Society 
1988a) 


Reasons fo. Decline and Threats to Survival —Two 
occurrences of Lost Hills saltbush, one near Lost Hills 
and one on the Carrizo Plain, were climinated by 
agricultural conversion. Trampling by livestock 
degraded habitat for this species at several sites. One of 
the largest occurrences (near Soda Lake) is on private 
land that has been partially cleared for a mobile home. 
Currently, the Lost Hilis center of concentration is in the 
greatest danger of elimination, it 1s on private land in an 
area valuable for commercial development and 
agriculture. In addition, flooding for waterfowl 
management poses a threat in the vicinity of Lost Hills 
The population south of McKittrick faces potential 
threats from petroleum production, off-road vehicle 
activity, and the installation and maintenance of an 
electric transmission line (Skinner and Pavlik 1994, 
CDFG 1995, California Native Plant Society 1988< ; 


Conservation Efforts — Although Lost Hills saltbush 
has not been the subject of direct conservation efforts, it 
has benefited indirectly from acquisition directed at other 
species. Much of the land around Soda Lake has been 
purchased by USBLM as part of the Carrizo Plain 
Natural Area. Soca Lake is included in the C“tizo Plain 
Area of Criticai Environmental Concern (USBLM 
1993), and grazing is not allowed in that area currently 
(Doran in litt. 1993). One occurrence in Lokern now ic on 


Center for Natural Lands Management land, and the 
Kerman Ecological Reserve is managed by CDFG. 
Additonal lands in the Lost Hills and Lokern areas may 
be protected if the Kern County Valley Floor Habitat 
Conservauon Pian 1s unplemeated as pianned, but no 
specific measures are provided for the conservation of 
Lost Hills saltbush (T. James pers. comm.). Fioristic 
surveys of Naval Petroleum Reserve-| in California 
(now Occidental of Elk Hills) may reveal populations of 
Lost Hills saltbush im suitable habitats on the margins of 
Elk Hills (J. Hinshaw pers. comm.). 


Conservation Strategy —The most important task 
for conservation of Lost Hills saltbush is to protect 
existing populations on private land from ongoing 
threats. To do so, sites must be secured through 
conservation casements or acquisition, and public 
agencies must agree to protect habrtat on lands under 
their control. Lost Hills saltbush can benefit from 
recovery acuions directed at the listed plant and animal 
species, many of which occur in the same areas. Surveys 
must also be conducted in suitable habitat. Because it is 
inconspicuous and difficult to identify, Lost Hills 
saltbush may have been overlooked, even in areas 
already set aside for conservation purposes. If at least 
range of the species are protected and managed to 
promote the continued survival of Lost Hills saltbush, 
long-term conservation should be ensured. Protected 
areas should be natural land in blocks of at least 65 
hectares (160 acres) and should contain a minimum of 
1,000 individuals to reduce the likelihood of extinction 
from intrinsic or random processes. Taxonomic research 
should be done to determine the appropriate rank and 
affinities of Lost Hills saltbush, inchudang the entity on 
the Carnzo Plain. When surveys have been completed, 
or at 4 maximum within 10 years of recovery plan 
approval, the status of Lost Hills saltbush should be 
reevaluated. 


4. Vasek's Clarkia 
(C. tembloriensis ssp. calientensis) 


Taxonomy.—Vasek's clarkia, a member of the 
evening-primrose family (Onagraceae), was described 
orginally as a full species, Clarkia calientensis (V asek 
1977). The type locality of Vasek's clarkia is". . . along 
Caliente Road, 10 kilometers E of the junction with the 
Bakersfield- Tehachapi highway’ (Vasek 1977, p. 252). 
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Based on its morphological similarity to the more 
common Temblor clarkia (Clarkia tembioriensis), 
Holsinger (1985) proposed the name C_ iembioriensis 
ssp. calientensis, which is in current use (H. Lewis 1993). 
However, biosystematic studies in progress suggest that 
Vasek’s clarkia is 2 unique taxon thal originated 
independently of Temblor clarkia in recent times (T. 
Holtsford pers. .omm.). 


Description. —V asek's clarkia can grow up to 80 
centimeters (30 inches) tail and has alternate, grayish- 
green, lance-shaped leaves. The flowers have four 
lavender-pink petals with narrow bases and diamond- 
shaped ups. The styles (pari of the female reproductive 
system) are approximately the same length as the 
stamens. Vasck's clarkia has broader petals, shorter 
styles, narrower fruits, and larger seeds than Temblor 
clarkia, and both differ from gunsight clarkia (C. 
neguiculata) in that they lack long hairs on the flower 
parts (Holsinger 1985, H. Lewis 1993). 


Historical Distribution —This taxon 1s endemic to 
the Caliente Hills of Kern County, which are southeast of 
Bakersfield (Skinner and Pavlik 1994). The historical 
distribution consisted of only the type locality, where the 
taxon was first collected in 1967 (Vasek 1977). 


Current Distribution —Plants have wi been 
observed at the type locality since 1982, despite repeated 
searches. However, two other occurrences were 
discovered west of the type locality in 1982 (Figure 21); 
they represent a single metapupulation (CDPG 1995, T. 
Holtsford pers. comm ). 


Life History and Habitat.—V asek's clarkia is an 
annual, flowers in April (Skinner and Pavlik 1994), and is 
self-pollinating. The timing of seed germination in the 
wild is not known, but in greenhouse tests, plants that 
were started from seed in January had a higher 
reproductive output than those that were started in 
November (Vasek 1977). The closely-related Springville 
clarkia (Clarkia springvillensis) forms a persistent seed 
bank, and this taxon may as well (T. Holtsford pers. 
comm.). Vasek's clarkia grows in steep-sided canyons 
on grassy north- and west-facing slopes at elevations of 
275 to 335 meters (900 to 1,100 feet). Associated species 
include bladderpod, farewell-to-spring (Clarkia 
cylindrica), and gunsight clarkia (COPG 1995). The 
extant metapopulation comprises several thousand 
individuals in favorable years but has extremely low 
genetic variability (T. Holtsford pers. comm). 


Reasons for Decline-——-The veason for the 
disappearance of V asek’s clarkia from the type locality is 
unknown. The other two occurrences have not declined. 


Threats to Survival —Vaseck's clarkia is a very 
narrow endemic because of sts extremely limited range. 
small population size, and lack of genetic vanability. 
Thus, Vasek’s clarkia is very vulnerable to extinction 
from random catastrophic evezis. All three of the 
reported occurrences were on private property, some of 
which is owned by the Tejon Ranch Company. Most of 
the occupied habitat is too steep to be developed or 
heavily grazed (T. Holtsford pers. comm.). Competition 
from exotic grasses is believed to be the primary threat to 
this taxon (T. Holtsford pers. comm.). 


Censervation Efforts.—Vasek and his colleagues 
have conducted taxonomic and genetic research, 
surveyed limited areas in the Caliente Hills, and 
monitored Vasek's clarkia since the species was first 
described. However, access to the sites has been 
restricted by the land owner in recent years (CDPG 1995, 
T. Holtsford pers. comm.). No other conservation 
measures have been instituted to date, but Kern County 
may provide incentives for conservation of the 
populations through the Valley Floor Habstat Conservation 
Plan (T. James pers. comm.) 


Conservation Strategy.—Although Vasek's clarkia 
is a narrow endemic, at least five separate populations 
should be protected to increase the probability of long- 
term survival. Protected areas should be natural land in 
blocks of at least 65 hectares (160 acres) and should 
contain a minimum of 1,000 individuals to reduce the 
likelihood of extinction from intrinsic or random 
processes. Conservation of Vasek’s clarkia entails 
maintaming compatible uses af the known sites, 
controlling exotic grasses, surveying suitable habitats for 
additional populations, and banking seed as a safeguard 
private landowners are recommended, even though 
development is not expected in the area in the near future. 
Holisford (pers. comm.) recommends continued light 
grazing to control grasses. Monitoring will be important 
to evaluate population twends, changes in site 
management may be necessary if dec lining population 
trends are observed. Surveys for Vasek's clarkia could 
be coordinated with those for California jewelflower and 
Bakersfield cactus, which occurred historically in the 
Seed collections would not need to be large to be 
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Figure 21. Distribution of Vasek's clarkia (C_ tembloriensis ssp. calientensis) 
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representative of the gene pool im the extant 
metapopulation but should be conducted according to 
Center for Plant Conservation (1991) recommendations. 
Introduction of the subspecies outside of the known 
range is sot recommended, but planting of seeds in 
nearby suitable habitats within the histonc range may be 
necessary to achieve the required number of populations 
if surveys prove unsuccessful. The status of Vasek's 
clarkia should be reevaluated within 5 years of recovery 
plan approval 


5. Temblor Buckwheat 
(Eriogonum temblorense) 


Taxonomy.—Temblor buckwheat was named 
Eriogonum temblorense by Howell and Twisselmann 
(1963) and is a member of the buckwheat family 
(Polygonaceac). The type specimen ws collected by 
Twisselmann in Chico Martinez Canyon, in Kem 
since it was published, but various authors (Hoover | 970, 
Reveal 1989, Hickman 1993, Skinner and Pavlik 1994, 
Skinner et al. 1995) have speculated that Temblor 
buckwheat should be combined with Eastwood's 
buckwheat (E eastwoodianum). 


Description. —The height of Temblor buckwheat 
ranges from 10 to 80 centimeters (4 to 30 inches) and 
the base of the plant and are densely covered with matted 
hairs on both surfaces. The appearance of individual 
plants of femblor buckwheat may vary from spring to 
fall, with the blades rounded early in the year and more 
elliptical later (Hoover 1970). The branches, which are 
elongated and spreading, bear flowers only at their ups, 
where several 2-millimeter (0.08-inch) long, white 
flowers are clustered inside a cup-like structure. 
Temblor buckwheat is uifferentiated from Eastwood's 
buckwheat and another closely related species, idria 
buckwheat (£ vestitum), by the placement of the leaves 
and the size and surface texture of certain flower parts 
(Reveal 1989, Hickman 1993). However, the spring 
form of Temblor buckwheat closely resembles 
Eastwood's buckwheat (Hoover 1970). 


Historical Distribution —The range of Temblor 
buckwheat apparently always has been restricted. The 
historical distri is based on 19 collections. whict 
are clustered in cight areas of the inner Coast Ranges: 


Life History and Habitat — embior buckwheat is 
an annual, but it differs from most annuals of the San 
Joaquin V alley in that it flowers during the hottest part of 
the year, from May through September (T wisselmann 
1967, Reveal 1989, Skinner and Pavlik 1994). Other 


cups (Camissonia californica), and Booth's evening- 
primrose (C. boothii) may be present (Lewis in litt. 1995, 
D. Taylor pers. comm.). The type locality was 
characterized by saltbush scrub (CDFG unprocessed 
data). All reported sites for Temblor buckwheat are 
below 1,000 meters (3,300 t.ct) in elevation (Hickman 
1993). The Elkhorn Plain metapopulation occurs on 
slopes of 0 to 25 percent (Lewis in litt. 1995). 


Reasons for Decline and Threats to Survival — The 
current status of Temblor buck wheat is unknown because 
threats have not been evaluated at the historical locations. 
The Elkhorn Plain metapopulation occurs on USBLM 
land that is protected as an Area of Critical 
Environmental Concern (USBLM 1996a,b). Only one 
munor threat was noted by Lewis on the Elkhorn Plain (in 
litt. 1995): some plants were trampled by cattle in the 
vicinity of a water trough. The other historical localities 
are On private property in areas that currently are not 
desirable for development. 


Conservation Efforts.—Russ ly - . (pers. comm.) 
of USBLM conducted surveys for Tei.:’> « buckwheai in 
potential habitats of the southern Caliente Range, 
southern Temblor Range (south of Crocker Grade), and 
the Maricopa area in 1995. He found the species only on 
the Elkhorn Plain. Temblor buckwheat possibly could 
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Pigure 22 Distribution of Temblor buckwheat (Eriogonsum tenblorense ) 
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occur on USBLM's proposed Chico Martinez Area of 
Critical Environmental Concern (USBLM 1996a_b), but 
surveys would be necessary to verify the presence uf the 
species tier. 


Conservution Strategy —To ensure the long-term 
conservation of Temblor buckwheat, the strategy is to 
protect at least five populations representing the full 
geographic range of the species. Protected areas should 
be natural land in blocks of at least GS hectares (160 
acres) and should coo’ain a minimum of 1,000 
individuals to reduce the likelihood of extunction from 
intriusic or random processes. Historical locations of 
Temblor buckwheat showkt te surveyed to verify 
whether the species su}! peretsts, to evaluate threats, and 
to obtain population ext»maws Penodic monitonng of 
the populations is recons:-wded, particularly on the 
Elkhorn Plain due to the potential impacts of cattle 
trampling Current management should be continued in 
all areas where the species is found, if the populations 
decrease in favorable years, changes in management may 
be necessary Biosystematic studies would be valuable 
to establish the relauonship of plants in this complex 
(Skinner et al. 1995), but this task is of low priority. 
When surveys have been completed, or at a maximum 
within 10 years of recovery plan approval, the status of 
Temblor buckwheat should be reevaluated. 


6. Tejon F oppy 
(Eschscholzia lemmeonii ssp. kernensis ) 


Taxonomy.—Both this taxon and the next are 
me.nbers of the poppy family (Papaveraceac). Tejon 
poppy was initially given the name Eschscholzia 
caespitosa ssp. kernensis based on a specimen from the 
“Tejon Hills, 2 miles northwest of Tejon Ranch 
headquarters, Kern County” (Munz 1958, p. 91). 
However, lejon poppy has more characters in common 
with Lemmon's poppy (Eschscholzia lemmonii ssp. 
lemmonii) than with tufted poppy (Eschscholzia 
caespitosa), and thus Clark (1986) renamed Tejon poppy 
E lemmonii ssp. kernensis. 


Description —Tejon poppy reaches a maximum 
height of 30 centimeters (12 inches). The deeply -divide. 
leaves are mostly clustered at the base of the plant (Pigure 
23). Each flowering stem is taller than the leaves and 
bears a single erect, hairless bud that develops into a 
showy, orange flower. Tejon poppy lacks a rim-like 
appendage below the flow or The fruit is elongated and 


of 


Lemmon’s poppy has nodding. hairy buds and Cal:fornia 
poppy (E£ californica) has a conspicuous, flare. rim 
beneath the flower Tufted poppy has smailer, yellow 
flowers and smoother seeds (Munz and Keck 1959, Clark 
1986, 1993). 


Historical Distribution —Teyon poppy 1s restricted 
to Kern County. Based on literature reports and 
collections , the taxon occurred historically in six areas in 
the low hulls that surround the southern up of the San 
Joaquin Valley (Figure 24). Twisselmann (1967) noted 
that in the Tejon Hills, this taxon occurred between 
Chanac and Tejon Canyons. Other historical locations 
were Dry Bog Knoll in Adobe Canyon (between 
Bakersfield and Woody), “mesas cast of Bakersfield” 
(Twisselmann 1967, p. 240), Comanche Point 
(Twisselmann 1969), Elk Hills, Pleito Hills (CDPG 
1995), and near Maricopa (Skinner and Pavlik 1994). 


Current Distribution.—Tejon poppy is known to 
remain extant at Elk Hills (Enterprise Advisory Services, 
Inc. in litt. 1998). The other historical populations may be 
extant but have not been revisited in 3 or more decades. 


Life History and Habitat — This annual herb flowers 
from March to April (Skinner and Pavlik 1994). Loctails 
of the life history are not known, but Tejon poppy 
populations are conspicuous only in years of above- 





Figure 23. iustration of Tejon poppy (from Abrams, Vol. 2, 
1944. with permission) 
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Figure 24 Dastnbunon of Teyon poppy (Eschschola lemmonu ssp kernensis) 
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average precipstavion (Twisrelmana 1967) Tejon poppy 
grows on adobe clay soils in sparsely-vegetaed 
grasslands between 250 and 600 mevers (800 and 2,000 
feet) in elevation (Munz and Keck 1959, Twisselmann 
1967, 1969, CDFG 1995). At Comanche Point, Tejon 
poppy was observed in association with Kern brodiaca 
(Brodiaea terrestris sp. kernensis), Sunset lupine 
(Lupinus microcarpus vat. horizontalis), and Comanche 
Point layia (Twisselmann 1969). 


Reasons for Decline —Tejon poppy has always been 
rare by virtue of its restncted range and soil affiniues. 
Twisselmann (1967, p. 240) described it as “normally 
scarce.” Except for Elk Hills, all the areas in which u 
occurred are on private land, but none have been subject 
to urban or industnal development. 


Threats to Survival —Potential threats to Tejon 


poppy include competition from exouc plants, overgrazing 
(Skinner and Pavlik 1994), and future residential 


development. 


Conservation Efforts —This taxon has not been the 
focus of conservation measures, nor have any of the 
historical acas of occurrence been protected for other 
rare species. However, the U.S. Department of Energy 
sponsored floristic surveys that led to the discovery of 
four colonies of Tejon poppy at Elk Hills in 1997 
(Enterprise Advisory Services, Inc. 1998). Occidental 
Petroleum is continuing the flonstic surveys at Elk Hills, 
which may reveal additional populations in the area (J. 
Hinshaw pers. comm ). 


Conservation Strategy —To -nsure the long-term 
conservation of Tejon poppy, the strategy is to protect at 
least five populations representing the full geographic 
range of the taxon. Protected areas should be natural land 
in blocks of at least 65 hectares (10 acres) and should 
contain a minimum of | 000 ind. viduals to reduce the 
likelihood of extincuon from imtrinsic of random 
processes. Historical locations for Teyon poppy must be 
searched to determine if the subspecies is extant and what 
site-specific threats t may face Any extant populations 
should be protected from identified threats. If Tejon 
poppy remains extant at Comanche Point, it could be 
protected in conjunction with Bakersfield cactus and 
Comanche Point layia’ Monitoring is necessary to 
When surveys have bee: completed, or ai a maximum 
within 10 years of recovery plan approva’, the status of 
Tejon poppy should be reevaluated 


7. Diamond-petaled California Poppy 
(Eschscholza rhombipetala ) 


Taxonomy —The scientific name of this species, 
Eschscholua rhombipetala, was published by Greene in 
1885 (Abrams 1923). Jepson later reduced it w a 
subspecies of tufts’ © ‘ppy, assigning the name & 
caespitosa vas. rhombyctala (Munz and Keck 1959). 


Currently, the name E rhombipetala is in use (Clark 
1993). 


Descriptien —Diamond-petaled Califorma poppy 
resembles Teyon poppy and Lemmon's poppy in many 
respects However, diamond-petaled Califorma poppy 
may have erect or nodding buds, the flowers are small 
and yellow, and the bases of the leaves are fleshy (Hoover 
1970, Clark 1993, Clark in lit. 1979). The fruits of 
diamond-petaled California poppy are conspicuous 
because they are 4 to 7 centimeters (1.5 to 3 inches) long, 
which may nearly equal the height of the plants (Hoover 
1970) Dramond-petaled California poppy 1s disunguished 
from frying pans (E lobbii), another poppy that occurs in 
the same general area, by leaf position and seed 
characteristics (Clark 1993). 


Historical Distribution —Diamond-petaled 
Califorma poppy was known historically from seven 
sites in the inner Coast Ranges (Figure 25): Corral 
Hollow in Alameda County, Antelope Valley near the 
town of Sites in Colusa County; Antioch and the hills 
south of Byron in Contra Costa County; the La Panza 
area and near Y eguas Creek in San Luis Obispo County; 
and Del Puerto Canyon in Stanislaus County (Hoover 
1970, Clark 1993, CDPG 1995, Clark im lim. 1979, 
Bittman |986b). Hoover (1970) mentioned that the 
species occurred in San Joaquin County, but no 
specimens remain to document his report (Skinner and 
Pavlik 1994). 


Current Distribution —At \east (wo extant 
populatons of diamond-petaled Califorma poppy are 
known. The first discovered in 1992; it was on a 
privately-owned portion of the northern Carrizo Plain in 
San Luis Obispo County Although diamond-petaled 
California poppy was not present on the sam site in 
1995, it may reappear in favorable years. The second 
confirmed population is on Lawrence Livermore 
Navona] Laboratory property in Alameda County, where 
it was discovered in 1997. It is believed to be the 
occurrence reported hustoricalty as Corral Hollow. 
Dramond-petaled Califorma poppy may have been 
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Figure 28 Distnbyom 4 diamond petaied Califorma poppy (fscheched a rhombpetala | 
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rediscovered at La Panza, but the identification is 
quesponable Another reponed occurrence in San Luss 
Otuspo County is sketchy (Califorma Natural Diversity 
Data Base 1997) The other histoncal populations have 
act been observed since 1950 (Skinner and Pavlik 1994, 
Skinner et al. 1995). 


Life History and Habitat — The > chogy of chamond- 
petaied ( aliforma poppy has not been studsed in deta! 
Plowenng specimens were collected from March into 
early May Condwons for germinatior. pollinators. seed 
duspersers, and demography are unknown Most of the 
populations reported have been on hillsides, but 
community associavons vaned widely among the sites 
that have been described in detail. The Carrizo Plain site 
was open saltbush scrub interspersed with vernal pools. 
soul type was not reported Associated species inchuded 
spiny saltbush. several species of goldfields (Lasthema 
species). Munz's udy-ups, red brome. and other annuals 
(California Natw 4 Diversity Data Base in litt. 1997). Ai 
Lawrence Livermore National Laboratory, diamond- 
petaled California poppy occurred on clay where an 
eroding bank merged with annual grassland. Other 
plants in the vicinity were the forts wind poppy 
(Stylomecon heterophylla) and muacrosens (Microseris 
douglassii) and the grasses pine bluegrass (Poa 
secunda), siender wild oats (Avena barbata), and red 
brome (Califorma Natural Diversity Data Base in lit. 
1997), Near La Panza, diamond-petaled California 
poppy was found on nearly barren areas of clay souls in 
associavon with San Benito thornmunt (Acanthomuntha 
obovata) and large-leaved filaree (Erodium 
macrophyllum) (Hoover 1970, Bittman 19866) Clark 
(1993) incacated that diamond petaled Califorma poppy 
had been found in fallow fields The histoncal sites were 
found at 9 to 1,000 meters (30 to 3,300 feet) in elevation 
(Califorma Natural Diversity Data Base im lt, 1997) 


Reasons for Decline and Threats to Survival = he 
reasons why diamond petaled Califorma poppy has not 
been seen at many histoncal localives are unknown 
Natural land remains in most of the areas where i was 
collected histoncally . although some land in the vicinity 
of Yeguas Creek has been converted to agnculture and 
the La Panza area is subject to heavy grazing (CDFO 
1995, Bittman 19865) The Antioch area is growing 
rapidly and thus is subject to development pressure 
Threats to extant populations are agricultural conversion 
on the northern Carnzo Plain and erosion at Lawrence 
Livermore National Laboratory 


Conservanen Efforts —( oacentrmed surveys near 
hustoncal locapoms led to the discovery of the Carrizo 
Pian and Livermore Laboratory populapons Searches 
in the La Panza area in 1991 revealed only Lemmon's 
poppy (CDPO 1995). The diamond-petaled Califor ia 
poppy at Lawrence Livermore Navonal Laboratory is 
beng protected from disturbance by the Department of 
Energy (T Kato pers. comm ) 


Conservation Strategy — The conservation strategy 
for dsamond-petaled Cahfornma poppy is to protect the 
Lawrence Livermore Laborztory population and at least 
four other populavons representing the full hastonc range 
of the species Protected areas should be natural land in 
blocks of at least G5 hectares (160 acres) and should 
contain a minmum of | 000 individuals to reduce the 
likelihood of extinction from intrinsic of random 
processes Considering that surtable habrtat remacns at 
many of the historical sites, efforts to rediscover 
diamond-petalec Califorma po. py should continue, 
particularly in years of above-aver. ge rain‘all Any other 
sites determined to have the appropriate community 
associations should also be surveyed Possible sites 
include East Bay Regoonal Parks Black Diamond Mine. 
Los Vaqueros Watershed, and the Altamont Creek 
Watershed If additional populations are discovered 
during surveys. th eats musi be determined on a site by 
site basis Changes in site uses are not necessary unless 
impacts to the papulavon are noted Monintonng should 
be initiated as soon as ccourrences ar found. If 
additonal populavons are found but fewer than five 
populations can be protected. seed collection (Center for 
Plant Conservation 1991) and introduction to public 
lands will be necessary to ensure the continued existence 
of the species The statu: =f 4:amond-petaled Califorma 
poppy should be reevaluated within $ years of recovery 
plan approval or when surveys have been completed, 
whuchever is less 


& Comanche Point Layia 
(Layia leucopappa) 


Taxonomy —Keck (1935) gave Comanche Pot 
layva the nam: Layia lewcopappa The common name 
refers to the type locality in Kern County, where this 
species was first collected m 1927. The original 
scroaufic name is still in use (Baldwin and Bainbridge 
193). Comanche Pout layia is a member of the aster 
family 
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Descriggeon —C omanche Pount lays (Figure 26) has 
glandular seems that grow up to 60 cenumeters (24 
mmches) tall The leaves are oblong. fleshy. and enure to 
lobed Each dasy-like flower head ss composed of two 
hunds of tay flowers ray florets have flanened corollas 
and occur sear the margin of the head, wheres dist 
florets are tubular and are clustered im the center of the 
head Comanche Posnt layia has 6 to |S whute ray florets 
and 20 to 100 yellow disk florets The achenes produced 
by the ray and disk florets differ slightly, Comanche 
Pount layxa 1s distinguished from other members of the 
genus that have white ray flowers by the fleshy leaves 
and microscope characters of the flower head and 
achenes (Munz and Keck 1999. Abrams and Ferris 1960, 
Baldwin and Bainbridge | 993) 


Historical Distribution — Comanche Pout layia is 
endemx to Kern County ht occurred hustoncally in three 
general areas of the extreme southern San Joaquin Valley 
and adjacent hills to the cast (Figure 77) (1) the 
Comanche and Tejon Hills (inchudeng the type localsty ). 
(2) between Edison and Bena and (3) on the Valley floor 
nea the southern end of Kern Lake (Twisselmann 1967, 
1969, CDFG 1995) 


Current Distribution —Comanche Pom lay 
remains in the Comanche and Tejon Hills but has not 
been observed in the Edison Bena area or on the Valley 
floor since 1935 (CDFO 1995) 


Life History and Habitat. — The typical fowernng 
penad for Comanche Pot layia. an annual, 1s March to 






AMY, 
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Figure 26 [iustranon of Comanche Pont layia (from Abra a: 
and Ferris Vol 4. 1960. with perm seran) 


Apell (Mens and Keck 1959). However, & hes bees 
observed only m years of hagher than average ranfall 
(Twissclmane 41967, 1969)  Crosppolliestion &s 
necessary for seed set (Muenz and Keck 1959). ie Ge 
Comanche and Tejon Hills. Comanche Pout lays grows 
on sparsely-vegetated macrohabuats m Nonnative 
Grassland Assoc sated species ix bude annual buck wheats 
(Enogonum spp ). hollstena (Hollistena lanata). leafy 
steramed coreopess (Coreopsis calliopsdec) amd Tejon 
poppy. On the Valley floor, Comanche Point leyia was 
found on the margins of alkah senks and on hummocks 
Comanche Pout layia typcally occurs on light-colored. 
subalkalone clay souls at clevabons of | $0 to 180 meters 
(900 to 1,150 feet) (Twisselmann 1967, 1969, Baldwin 
and Bainbridge 1993, CDPO 1995). 


Reasons for Decline nd Threats to Survival — The 
formerty extensive oocrstences of Comanche Pout layia 
on the Valley floor apparently have been eliminated by 
conversion to agriculture (Twisselmana 1967, 1969, 
CDPO 1995). Populations in the Comanche and Tejon 
Hills poaentially are threatened by urban developmen 
and are subyect to grazing (Skinner and Pavlik 1994) 


Conservation Efforts —C omanche Pout layia has 
nat recerved amy formal protection Conservation needs 
of the species we being considered during te 
development of the Kern County Valley Floor Habuat 
Conservanon Pian (T James pers. comm ) 


Conservation Strategy —To cusure long-4erm 
conservanon of Comanche Pownt layia. the strategy 1s to 
protect at least five populations representing the full 
histor range of the species Protected areas should be 
natural land in blocks of at least 65 hectarrs (160 acres) 
and showld contain a minunyum of | 000 mdividuals to 
reduce the Wkelihood of extinction from intinsk oF 
random processes The haghest-pnonty Lash io recover: 
Comanche Point layla is t© ensure that the extant 
populations are protected from development Comanche 
Port layxa could be protected jountly with Bakersfield 
cactus and Tejon poppy a Comanche Point if the 
appropriate mucruhabrtats are inchuded i 4 comrervation 
area ~=Monioring of the populetons is aecessary (> 
determune if they are xit-sustamning If popr latoms & 
nat dechme, changes in land we are nut necessary 
Surveys for Comanche Pownt layie are also unportant in 
alba cemks and can be Conducted comcurrently with those 
for Bakersfield smaliscale and other halophytes 
Comanche Pount layia also may he cediscovered during 
surveys for Bakersfield cactus, Califorma jewelflower, 
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Vasek's clarkia, and Tejon poppy in the Comanche and 
Bena Hills. Collection of a representative seed sample 
(Center for Plant Conservation 1991) from the 
Comanche-Tejon Hills metapopulation and any 
discovered in disjunct areas is recommended to preserve 
genetic material because the distribution of this species is 
so limited. Also, if the Gator Pond area is protected for 
Bakersfield smaliscale and Buena Vista Lake shrew, 
Comanche Point layia potentially could be reintroduced. 
The status of Comanche Point layia should be 
reevaluated within 5 years of recovery plan approval or 
‘hen surveys have been completed, whichever is less. 


9. Munz’s Tidy-tips 
(Layia munzii) 


Taxonomy.—Keck (1935) named Munz’s tidy-tips 
(Layia munzii) in the same publication in which he 
describe J Comanche Point layia. The type locality for 
Munz'’s tidy-tips is “32 miles (51 kilometers) east of Paso 
Robles” in San Luis Obispo County (Keck 1935, p. 17). 
The scientific name has not changed (Baldwin and 
Bainbridge 1993). 


Description.—Munz's tidy-tips (Figure 28) is 
closely related to Comanche Point layia but the two 
species differ in appearance. The stems of Munz's tidy- 
ups may trail along the ground or grow upright, the leaves 
are not fleshy, and the ray florets are yellow with white 
ups. Munz’s tidy-ups closely resembles the common 
tidy-tips (L. platyglossa) aid the rare Jones’ tidy-tips (L 
jonesii). These three species are distinguished by subtle 
characteristics of the ijower heads and achenes. Also, 
Jones’ dy-tys has purple streaks on the stem, unlike 
Munz's tidy-tips (Munz and Keck 1959, Abrams and 
Ferris 1960, Hoover 1970, Baldwin and Bainbridge 
1993). 


Historical Distribution —Historically, Munz's tdy- 
ups was widespread in the western Saa Joaquin Valley 
and inner Coast Ranges from Fresno south (Figure 29). 
In Fresno County, the species was collected near 
Firebaugh, Little Panoche Creek, Mendota, the town of 
San Joaquin, and Wheatville. In San Luis Obispo 
County, Munz’s tidy-tips occurred from the Cholame 
Valley (where the type specimen was collected) to the 
Carrizo Plain (Hoover 1937, 1970, Twisselmann 1956, 
CDFG 1995). The species was described as occasional in 
Kern County (Twisselmann 1967), but the only specific 
locations reported were west of Wasco and near Elmo 


(CDFG 1995). According to Abrams and Ferris (1960), 
Munz’s tidy-tips also occurred in Merced County. 


Current Distribution —Extensive colonies of Munz’s 
area southeast of Soda Lake to California Valley (Lewis 
1997). This species also was observed in the vicini=; “a 
Lost Hills (Kern County) during the late 1980s. Th. 
Wasco and Elmo occurrences have been eliminated; 
other historical populations have not been revisited in 30 
or more years (CDFG 1995). 


Life History and Habitat.—Munz's tidy-tips is an 
annual that flowers during March and April. Cross- 
pollination is required for seed set (Munz and Keck 
1959). Other facets of the life history have not been 
studied. Munz’s udy-tups grows on alkaline clay in low- 
lying areas and on hillsides in grasslands, Valley 
Saltbush Scrub, and Vailey Sink Scrub. Associated 
species may include red brome, annuai fescue, Lost Hills 
saltbush, common tidy-tips, iodine bush, and spiny 
saltbush (Hoover 1937, Munz and Keck 1959, 
Twisselmann 1967, Hoover 1970, Skinner and Pavlik 
1994, CDFG 1995, Lewis 1997). On the Carrizo Plain, 
Munz’s tidy-tips is confined to the spiny saltbush zone of 
the Soda Lake basin. It barely overlaps in range with 
common tidy-tips, which grows in slightly higher areas 
(Lewis 1997). Historical and current sites ranged from 
45 to 800 meters (150 to 2,600 feet) in elevation (CDFG 
1995, Lewis 1997). 


Reasons for Decline.—Both Kern County 


f 
Figure 28. Illustration of Munz’s tidy tips (from Abrams and 
Ferris Vol. 4, 1960, with permission). 
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Figure 29. Distribution of Munz's tidy-tips (Layia munzii). 
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occurrences of Munz’s tidy-tips were destroyed by 
conversion to agriculture. Many low-lying areas in 
cultivated, which may have destroyed other populations. 


Threats to Survival_—The recently-observed site 
near Lost Hills is on an airport runway and therefore is 
subject to continued disturbance. If other Valley-floor 
sites remain extant, they could be threatened by 
agricultural conversion and commercial development. A 
small portion of the Carrizo Plain metapopulation is 
subject to cattle grazing, but no detrimental effects have 
been observed to date (Lewis 1997). 


Conservation Efforts —Russ Lewis of USBLM 
conducted surveys for Munz’s tidy-tips on the Carrizo 
Plain Natural Area (Lewis 1997). The public land 
portion of the Carrizo Plain metapopulation is in a 
designated Area of Critical Environmental Concern; 
USBLM plans to manage the area for the perpetuation of 
rare species, including Munz's tidy-tips (USBLM 
1996ab, Lewis 1997). This species also may occur in 
reserves on the San Joaquin Valley floor, such as the 
Center for Natural Lands Management's Semitropic 
Ridge, or USBLM’s Kettleman Hills Area of Critical 
Environmental Concern, but its presence remains to be 
verified. 


Conservation Strategy—To ensure long-term 
conservation of Munz’s tidy-tips, the strategy is to 
protect at least five populations representing the full 
historic range of the species. Protected areas should be 
natural land in blocks of at least 65 hectares (160 acres) 
and should contain a minimum of 1,000 individuals to 
reduce the likelihood of extinction from intrinsic or 
random processes. The presence of this species on public 
lands does not negate the need for protection elsewhere. 
Protection from development and incompatible uses is 
equally important on both public aad private lands. 
Surveys are necessary to determine the current status of 
historical populations as well as threats facing each 
occurrence (Skinner and Pavlik 1994), Extant 
populations should be protected from any site-specific 
threats and monitored regularly. Munz's tidy-tips could 
benefit from survey and protection efforts for listed 
species, including palmate-bracted bird’ s-beak, Fresno 
kangaroo rat, and Tipton kangaroo rat, and for species of 
concern such as Lost Hills saltbush and Jared's 
peppergrass. When surveys have been completed, or at a 
maximum within 10 years of recovery plan approval, the 
status of Munz's tidy-tips should be reevaluated. 


10. Jared’s Peppergrass 
(Lepidium jareaii) 


Taxonomy.—Lepidium jaredii was named by 
Brandegee (1894). Jared collected the type specimen 
“near Goodwin, San Luis Obispo County” (Brandegee 
1894, p. 398). Hoover (1966) divided the species into 
two subspecies: Panoche peppergrass (L. jaredii ssp. 
album) and Carrizo peppergrass (L. jaredii ssp. jaredii). 
The type locality for Panoche peppergrass is “Arroyo . 
Hondo wash north of Cantua Creek, Fresno County” 
(Hoover 1966, p. 345). The t,ze locality for Carrizo 
peppergrass is by definition the same as that for the entire 
species. Althougi: the most recent treatment of the genus 
(Rollins 1993) dic not differentiate between the 
subspecies, California Native Plant Society (Skinner and 
Pavlik 1994) follows Hoover's taxonomy. Jared's 
peppergrass is in the mustard family. 


Description —Jared's peppergrass (Figure 30) 
varies from 10 to 70 centimeters (4 to 28 inches) in 
height, and the stems may be branched. It has narrow 
leaves, which occasionally have a few teeth on the 
margins. Each plant has many tiny flowers, which are 
distributed along the upper portions of each branch. The 
flattened, egg-shaped fruits contain two seeds each 
(Munz and Keck 1959, Rollins 1993). Panoche 
peppergrass has white flowers and numerous branches, 
whereas Carrizo peppergrass has yellow flowers and few 
branches (Hoover 1937, 1966, Taylor et al. 1990). 


Historical Distribution —Jared’s peppergrass ranged 
from San Benito County south to San Luis Obispo 
northern portion of the species’ range (Figure 31). 
Locations mentioned in the literature prior to 1966 can be 
assigned to a subspecies only tentatively. Apparently, 
Panoche Creek, Riverdale, south of Mendota, and 20 
miles northe.... ot Corcoran (all in Fresno County), and 
between Panoche and Idria in San Benito County 
represent Panoche peppergrass (Hoover 1966, CDPG 
1995, Taylor et al. 1990). Carrizo peppergrass was 
reported historically from the Carrizo Plain (including 
the type locality) and Estrella in San Luis Obispo County 
(Brandegee 1894, Hitchcock 1936, Twisselmann 1956, 
Hoover 1970). 


Current Distribution —Curtently, Panoche 


peppergrass is known or presumed to be extant at 
approximately 15 occurrences. The majority of the sites, 
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including Arroyo Hondo and Panoche Creek, are in the 
Ciervo-Panoche region of Fresno and San Benito 
Counties (CDFG 1995, Taylor et al. 1990, Beehler in litt. 
1994). One or two sites may remain in southern Fresno 
County and another in the Orchard Peak area of San Luis 
Obispo County (Skinner and Pavlik 1994). Carrizo 
peppergrass remains extant on the Carrizo Plain Natural 
Area; the extensive colonies east and southeast of Soda 
Lake comprise a single metapopulation (Lewis 1997). 
Two other occurrences of Carrizo peppergrass have been 
discovered recently: Padrones Canyon in the eastern 
foothills of the Caliente Mountains in San Luis Obispo 
County, and the Devil's Den area in Kern County (CDFG 
1995, Taylor et al. 1990, Lewis 1997). 


Life History and Habite;?—Both subspecies of 
Jared's peppergrass are annuals. Germination require- 
ments have not been reported for either taxon. Panoche 
peppergrass flowers from February to June and Carrizo 
peppergrass from March to May (Skinner and Pavlik 
1994), but few plants bloom in dry years (Hoover 1937). 
In 1997, Carrizo peppergrass germinated in January 
(Lewis 1997). Both taxa have been reported from clay 
and from sandy soils. Panoche peppergrass occurs in dry 
stream beds, on alluvial fans, and on slopes. /\ssociated 
species include a variety of grasses and forbs as well as 
the shrubs common saltbush, quailbush (Atriplex 
lentiformis), mulefat (Baccharis salicifolia), and scale- 
broom (Lepidospartum squamatum) (Hoover 1970, 
CDFG 1995, Taylor et al. 1990, Beehier in litt. 1994, 


% 





J 


Figure 38. Illustration of Jared's peppergrass (from Abrams, 
Vol. 2, 1944, with permission). 


Lewis in litt. 1994, Lewis 1997). Carrizo peppergrass 
may occur in association with spiny saltbush, Lost Hills 
saltbush, alkali daisy (Lasthenia ferrisiae), alkali 
peppergrass (Lepidium dictyotum), and a few other plant 
species in the low-lying, alkaline areas east and southeast 
of Soda Lake. However, in open areas without spiny 
saltbush Carrizo peppergrass often forms dense, single- 
species stands. Carrizo peppergrass grows in a slightly 
lower part of the Soda Lake basin than does Munz’s tidy- 
tips. Soils in these lower areas remain saturated for 
extended periods and frequently have a black or whitish 
surface crust (Lewis 1997). In Padrones Canyon, Carrizo 
peppergrass grows on steep, south-facing slopes and on 
the ridgetop where isolated areas of alkaline soil occur. 
The primary associate in these areas is hillside daisy 
(Monolopia lanceolata) Lewis in litt. 1994, Lewis 1997). 
Both subspecies of Jared's peppergrass are found below 
1,000 meters (3,300 feet) in elevation (CDFG 1995, 
Taylor et al. 1990, Beehler in litt. 1994, Lewis in litt. 
1994, Lewis 1997). 


Reasons for Decline and Threats to Survival.— 
Panoche peppergrass populations have been subject to 
disturbance from sand and gravel quarrying. Trampling 
by cattle is a possible threat to populations of this 
subspecies (Skinner and Pavlik 1994, CDFG 1995, 
Taylor et al. 1990, Bechler in lit. 1994). Carrizo 
peppergrass does not seem to have declined. The only 
potential threats noted were sheep grazing at Devil's Den 
and a minor possibility of cattle trampling on the Carrizo 
Plain (CDFG 1995, Lewis 1997). 


Conservation Efforts.—In 1988, Dean Taylor of 
BioSystems Analysis, Inc. and biologists from the 
Hollister Resource Area of USBLM began surveys for 
Panoche peppergrass in both historical locations and 
San Benito County populations, USBLM acquired 
several of the sites that were on private land and now 
protects them from mining (CDFG 1995, Taylor et al. 
1990, Beehler in litt. 1994, D. Taylor pers. comm.). The 
Orchard Peak area is also on public land (USBLM 1993). 
Russ Lewis of USBLM conducted surveys for and 
mapped occurrences of Carrizo peppergrass in 1997 
(Lewis 1997). The Carrizo Plain and Padrones Canyon 
populations of Carrizo peppergrass are in USBLM's 
Carrizo Plain Area of Critical Environmental Concern, 
which is managed primarily for the benetit of rare species 
(Lewis in litt. 1994, USBLM 1996a,b). 


Conservation Strategy —To ensure the long-term 
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Figure 31. Distribution of Jared's peppergrass (Lepidium jaredi) 











Recovery Pian for Upland Species of the San Joaquin Valley 





conservation of Jared's peppergrass, the strategy is to 
protect at least five distinct populations of cach 
subspecies, representing the full geographic range of the 
likelihood of long-term survival for the species. 
Therefore, as many populations as possible should be 
protected, even though more than five currently are 
known from public lands. Protected areas should be 
natural land in blocks of at least 65 hectares (160 acres) 
and should contain a minimum of 1,000 individuass to 
reduce the likelihood of extinction from intrinsic or 
random processes. Protection from development and 
incompatible uses is equally important on both public 
and private lands. The most important task to ensure the 
survival of Jared's peppergrass is to exclude severe 
continue where impacts have not been observed. 
However, population monitoring is necessary, if 
changes may be necessary. Field inventories for both 
subspecies also should be continued, particularly in wet 
years, to verify the status of historical populations and 
arrange for their protection. When surveys have been 
completed or at a maximum within 10 years of recovery 
plan approval, the status of Jared's peppergrass should be 
reevaluated. 


11. Merced Monardella 
(Monardella leucocephala) 


Taxonomy.—Merced mon «della is known today by 
the scientific name published by Gray (1867), 
Monardella lev-ocephala. The type specimen was 
collected in Merced County on the plains near the 
Merced River (Epling 1925). Greene transferred Merced 
monardella to the genus Madronelia in 1906, but Epling 
(1925) returned the species to Monardella. The scientific 
name has not been altered since (Jokerst 1993, Stebbins 
1993). Merced monardella is a member of the mint 
family (Lamiaceae). 


Description —Merced monardella (Figure 32) has 
square stems 15 to 20 centimeters (6 to 8 inches) tall. 
Both the stems and the opposite, lance-shaped leaves are 
gray-hairy and have a characteristic mint scent. 
Although the white flowers are tiny, the flower heads are 
showy because cach one is surrounded by a circle of 
white bracts. Merced monardella can be distinguished 





from the related species Sierra monardella (M. 
candicans) and coyote-mint (M. villosa) by the color of 
the stems, bracts, and flowers; microscopic differences in 
the flowers; and habitat (Munz and Keck 1959, Jokerst 
1993). 


sites that were clustered in two areas: (1) near the 
Merced River south of Delhi in Merced County 
(including the type locality); and (2) along the Tuolumne 
River near La Grange and Waterford in Stanislaus 
County (Figure 33). The most recent record of the 
species was from 1941 (Skinner and Pavlik 1994, CDFG 
1995, Stebbins 1993). Merced monardella was not found 
at historical sites during surveys from 1990 through 
1992, but may persist on private lands where access was 
denied (Stebbins 1993). 


Life History and Habitat. —This annual plant may 
grow only in years of above-average precipitation; it 
flowers in May, June, and July after the soil dries. 
Merced monardella is restricted to extremely sandy, 
subalkaline soils in low-lying areas bordering rivers. The 
native vegetation in these areas is grassland, but -everal 
collections were made in dry-farmed fields. The only 
associated species mentioned by collectors was naked 
buckwheat (Eriogonum nudum). Elevations at the 
historical sites range from approximately | 5 to 80 meters 
(50 to 260 feet) (Hoover 1937, CDFG 1995, California 





Figure 32. [liustration of Merced monardella (from Abrams, 
Vol. 3, 1951, with permission). 
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Figure 33. Distnbuuon of Merced monardella (Monardella leucocepha‘a | 
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Native Piant Society 1988, Stebbins 1993). 


Reassa: for Decline and Threats to Survival — 
Much of the suitable habitat for Merced monardella was 
converted to agriculture more than % years ago (Hoover 
1937). The intensive, irrigated 1 griculture practiced 
today is incompatible with survival of this species, unlike 
the dry-iand grain farming common in the past. Other 
activities that may have contributed to its decline include 
urban development and sand and gold extraction. The 
are subject to these same threats (CDFG 1995, California 
Native Plant Society 19886, Stebbins 1993). 


Conservation Efforts —USFWS sponsored a status 
survey for Merced monardella, which included field 
surveys from 1990 through 1992. California Native 
Plant Society has stressed the importance of conducting 
surveys for Merced monardella, although this species has 
been listed as “presumed extinct” pending rediscovery 
(S*.aner and Pavlik 1994, Skinner et al. 1995). 


Conservation Strategy —To ensure long-term 
conservation of Merced monardella, the strategy is to 
protect at least five distinct populations. Protected areas 
sbzald be natural land in blocks of at least 65 hectares 
(160 acres) and should contain a minimum of 1,000 
individuals to reduce the likelihood of extinction from 
intrinsic or random processes. Surveys for Merced 
monardella must be continued 1n both histoncal sites and 
suitable habitats, especially in years of above-average 
precipitation. The cooperation of private landowners is a 
prerequisite for surveys at some sites, and therefore an 
incentive program should be devised. If any populations 
are found, site-specific threats must be determined and 
negated. Monitoring should be initiated in all 
poyulations if {he species is rediscovered. The status of 
Merced monardella should be reevaluated within 5 years 
of recovery plan approval or when surveys have been 
completed, whichever 1s less. 


12. Merced Phacelia 
(Phacelia ciliata var. opaca) 


Taxonomy —Howell (1936) published the name 
Phacelia ciliata vat. opaca for Merced phacelia. He 
cites the type locality as “clay hills 5 miles northeast of 
Merced, Merced Co.” (Howell 1936, p. 221). Authors of 


subsequent floras (Abrams 1951, Munz and Keck 1959, 
Wilken et al. 1993) considered Merced phacelia to be 
merely a minor varnant of the Chinese-lantern phacelia 
(P. ciliata) that did not warrant formal taxonomic 
Society (Skinner and Pavlik 1994) continues to treat 
Merced phacelia as a distinct variety. This taxon is a 
member of the waterleaf family (Hydrophyllaceae). 


Description —Merced phacelia (Figure 34) reaches 
a maximum height of 55 centimeters (22 inches). The 
leaves vary in both size and shape, ranging from 3 to 15 
centumeters (1 to 6 inches) long and from deeply -lobed to 
divided. Each branch tp is coiled like a scorpion’s tail 
approximately | centimeter (0.5 inch) long, bell-shaped, 
and blue with pale centers. The calyx, which is the group 
of leaf-like structures below the petals, has five ciliate 
(with suff hairs along the margin) lobes (free ups of parts 
that are fused at the base). The calyx is inconspicuous 
while the flowers are open; as the fruits mature, the calyx 
lobes elongate and become opaque (hence variety 
opaca). Conversely, in Chirese-lantern phacelia the 
calyx lobes grow broader and remain translucent at 
maturity (Wilken et al. 1993, Constance 1979). 


Historical and Current Distribution —Merced 
phacelia was collected in east-central Merced County 
near the towns of Le Grand, Merced, Planada, and Tuttle 





Figure 34. Illustration of Merced phacelia (from Abrams. Vol. 
3, 1951, with permission). 
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Figure 35. Distribution of Merced phacelia (Phacelia ciate vat opaca) 
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between 1929 and 1939 (Figure 35). A very small 
population, consisting of fewer than 10 individuals, was 
observed in 1977 approximately 10 kilometers (6 miles) 
northeast of Merced. The other hustoncal locations have 
not been visited for over SO years due to a lack of access 
(Howell 1936, Skinner and Pavlik 1994, CDFG 1995, 
Constance 1979). 


Life History and Habitat.—This annual plant 
flowers between February and May. Merced phacelia is 
restricted to heavy clay soils on the Valley floor and 
adjacent low hills at elevations below 100 meters (328 
feet). Other aspects of its ‘ife history and habitat have not 
been reported (Howell 1936, Hoover 1937, Skinner and 
Pavlik 1994, Constance 1979). 


Reasons for Decline and Threats tw Survival — 
Merced phacelia 1s rare by virtue of its restricted range. 
Most histonc populations are inaccessible, therefore, no 
estimate can be given of the species relative abundance. 
The historncal sites do not face any known threats at this 
ume, though development of the planned University of 
California campus east of Merced and the consequent 
induced growth should be considered a significant threat. 


have been instituted for Merced phacelia. 


Conservation Strategy -—Cooperation of property 
owners will be key to protecting this taxon. To ensure the 
long-term conservation of Merced phacelia, the strategy 
1s to protect at least five distinct populations. Protected 
areas should be natural land in blocks of at least 65 
hectares (160 acres) and should contain a minimum of 
1,000 individuals to reduce the likelihood of extinction 
from intrinsic or random processes. The first step will be 
for qualified botanists to obtain permission to survey 
histoncal locations to determine the current status of 
populations Prospects for the persistence of Merced 
phacelia will be favorable if the majority of the 
populations remain extant and are free from threats. The 
second step, should any occupied habitats be found to 
face major threats, will be to pursue conservation 
easements, and identify and address site-specific 
management needs Research into the taxonomy and 
genetics of the Phacelia ciliata complex could determine 
whether this taxon deserves recognition (Skianer et al 
1995), but it is a low-priority task. When surveys have 
been completed, or at a maxi m within 10 years of 
recovery plan approval, the status of Merced phacelia 
should be reevaluated 


13. O8 Neststraw 
(Stylocline citroleum) 


Taxonomy —Oi\ nesistraw was recently recogaized 
as a distinct species, Stylocline citroleum (Movefield 
1992), even though herbarium specimens were collected 
as carly as 1883. Munz collected the type specimen in 
1935 from flats near Taft, in Kern County (Morefield 
1992). Oil neststraw is believed to have originated as a 
hybnd of two common species, everlasting neststraw 
(Stylocline gna »haloides) and California filago (Filago 
californica). However, oil neststraw satisfies the 
definition of a species because i is capable of 
reproducing itself without further crossing of the parental 
species (Morefield 1992). Oil neststraw is a member of 
the aster family. 


Description —On\ nesistraw 1s inconspicuous because 
it grows low to the ground and does not have showy 
flowers. hi has trailing, woolly stems less than 13 
centimeters (5 inches) long and small, woolly leaves. 
The round flower heads are 5 millimeters (0.2 inch) or 
less in diameter. Each flower head contains many 
individual florets, which consist of reproductive parts 
and papery scales covered with woolly hairs. The frusts 
are tiny, brown achenes. Oil neststraw is difficult to 
distinguish from closely related species because the 
1993). 


Historica! Distribution —Five populations of oil 
neststraw were known historically, based on colections 
made from 1883 to 1935 (Figure 36). Four of the 
occurrences were in Kern County, in the vicinities of 
Bakersfield, McKittrick, and Taft (two sites, including 
the type locality). The fifth collection was made in San 
Diego County. 


Current Distribution —Or\ neststraw is known 
currently from Elk Hills and the nearby Coles Levee 
Ecosystem Preserve in west. ern County (Figure 36) 
(Enterprise Advisory Services, Inc. 1997, 1998, QUAD 
1997, Jay Hinshaw pers. comm.). The status o* other 
western Kern County occurrences is unknown, although 
natural land remains at most sites, the location 
descriptions are vague. The cast Bakersfield and San 
Dhego occurrences are less likely to remain due io rapid 
development in those areas. 


Life History and Habitat —Oy\ neststraw. an annual. 
flowers in April and reproduces strictly by self- 
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pollination. The extant occurrence: and several of the 
hustoncal localites are m petroicum producing areas. 
giving mse to both the common and scienufic names. 
This species grows on flats and on slopes. One of the Elk 
Hills populations of oi! neststraw occurs on the bank of a 
wash in a very sparsely vegetated arca that has well- 
associated with onl neststraw at that site are natives such 
as everlasting neststraw, California filago, Hoover's 
that occur with on! neststraw im the other Elk Hills sites 
are red brome, common saltbush, and white burrobush 
(Hymenociea salsola) All the extant occurrences are in 
the Valley Saltbush Scrub plant community in 
undeveloped areas. Oil neststraw has been found at 
elevations of 60 to 320 meters (200 to | 050 feet) on both 
sandy and clay sotls (Morefield 1992, BG&G Energy 
Measurements unpublished data. D Taylor pers. 
comm. ). 


Reasons for Decline and Threats to Survival — 
Urban development has almost certainly eliminated the 
histoncal populations of oi! neststraw im the viconsties of 
San Diego and Bakersfield. and possibly the one near 
Taft (Skinner and Pavisk 1994) Petroleum production is 
the primary use in the other areas where oil neststraw 
occurred hustoncally, but actual population losses to 
onlfield activites have not been documented The known 
populations on Elk Hills are not im an area with high 
potential for oi] extraction (v.L. Cypher pers. comm. ). 
However, any surface-disturtbing activities would be 
detrimental to ot! nests‘raw (J. Morefield pers. comm. ) 


Conservation Efforts —Most conservation efforts to 
date for oil neststraw have been accomplished by US. 
Department of Energy and thew contractors .n the 
Endangered Species and Cultural Resources Program at 
Elk Hills. Floristic surveys funded by the US. 
Department of Energy (1995-1997) and Occidental 
Petroleum (1998) revealed the presence of numerous 
new occurrences of ot! neststraw scattered throughout 
Elk Hills (Enterprise Advisory Services, Inc. 1997, 1998, 
J. Hinshaw pers. conm.). Oj) neststraw also was 


discovered at the adjacent Coles Levee Boosystem 
Preserve during surveys funded by ARCO Western 
Energy (QUAD 1997). Morefield verified the identity of 
Elk Hills specimens collected through 1997 J Hinshaw 
has developed a field key to ot! neststraw and related 


species to facilitate identuficavon and to perms mapping 
of occurrences, and he has conducted workshops to train 
local biologists im recognizing the species (J. Hinshaw 
pers. comm.). U.S. Department of Energy entered into a 
voluntary agreement with USFWS to protect four of the 
known populations on Elk Hills while the area was im 
government ownership. One of more of those 
occurrences are likely to be included i the conservation 
area that Occidental Petroleum will set aside in 1998 
(B.L. Cypher pers. comm.). 


Conservation Strategy —The strategy for oil 
neststraw 1s simular to chat for other species of concern: to 
protect at least five distinct populations representing the 
full geographic range of the species in the San Joaquin 
Valley. The known occurrences at Elk Hills represent a 
single metapopulation and collectively constitute one of 
the five required populations Protected areas should be 
natural land in blocks of at least 65 hectares (160 acres) 
and should contain a minimum of 1,000 individuals to 
reduce the likelihood of extinction “om intrinsic or 


random processes 


Several tasks are necessary to ensure long-term 
conservation of oil neststraw. First, the local populations 
a Elk Hills must be protected from disturbance 
(deliberate or accidental) fcr the foreseeable future. 
Occidental Petroleum could accomplish this goal by 
including representative populations of oil neststraw in 
should be undertaken in sustable habitats throughout the 
southern San Joaquin Valley. The species has been 
overlooked im th past because i 1s so small, because i 
because if was not recognized as a species until 1992. 
However. the availability of keys based on both field and 
microscopy characters and Morefield's willingness to 
dMentify questionable spec:mens should overcome most 
lamitations to species identification. The nature apd 
magnitude of threats should be determined for all 
populations that are discovered. and steps should be 
taken to prevent habitat loss or degradation In addition, 
site factors should be characterized to provide clues to the 
species habital requirements Representative populavons 
should be mon:tored annually to evaluate population 
trends The status of on! neststraw should be reevaluated 
within $ years of recovery plan approval. 
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H. Gust Kancanoo Rar 
(Diropomys INGENS) 


1. Description and Taxoromy 


Taxonomy —Dipodomys ingens was described as 
Perodipus ingens by Merriam (1904a), who listed the 
type locality as Painted Rock, 20 miles SE Summier, 
type locality was amended to 4! kilorneters (25 miles) SE 
of Semmier by Williams and Kilburn (1991). The genus 
name Perodipus was used for several years to include a‘ 
the kangaroo rats with five toes on the hind feet. Gnanell 
(1921) relegated Perodipus to a synonym of Dipodomys. 
Thus taxonory has been sustained in the latest taxonomuc 
review of the family Heteromyidac (William: ct al. 
1993). 


Description —The giant kangaroo rat 1s adapted for 
bipedal locomovion (two-footed hopping) (Eisenberg 
1963). The hind limbs are large compared to the size of 
the forelimbs, the neck 15 short, and the head 1s large and 
flattened The tail 1s longer than the combined head and 
body length and has a dorsal crest of long hairs towards 
the end of the tail, terminating in a large tuft (Figure 37). 
Large. fur-lined cheek pouches open on each side of the 
mouth The pouches extend as deep invaginated pockets 
of skin folded inward along the sides of the head 
(Grinnell 1922). 


from the coexisting species, San Joaquin kangaroo rat (D 
mitratondes) and Heermann 's kangaroo rat (D heermanni). 
by size and number of toes on the hind foot. The hind feet 





Figure 37. [hustramon of the gant kangaroo rat (drawing by 
jodi Sears, based on photo © by DF Willams) 


of adult gsant kangaroo rats each have five toes and are 
longer than 47 mullimeters (185 inches) (Best 1993). The 
goant kangaroo rat 1s the largest of more than 20 species 
in the genus (Grinnell 1922, Hall 1981, Best 1993). 
Grinnell (19322) reported a mean mass of 157.0 grams 
(5.54 ounces) for 15 adult males and 151.4 grams (5.34 
ounces) for 7 adult females Adult Heermann s kangaroo 
rats average 65 to 80 grams (2.29 to 2.82 ounces), with 
maximum weights not cxceeding about 9O grams (3 17 
ounces) (Willams 199), the hind foot also has five toes 
but individuals’ feet usually measure less than 45 
millimeters (5.77 inches) (Best 1993). Average weight 
of San Joaquin kangaroo rats 1s less than 45 grams (| 59 
ounces), and they have four toes on cach hind foot. 
Length of the hand foot does not exceed 399 millimeters 
(1.54 inches) (Grinnell 1922). 


2. Historical and ( urrent Distribution 


Historical Distribution —Up until the 1950s 
colonies of giant kangaroo rats were spread over 
hundreds of thousands of acres of continuous habutat in 
the western San Joaquin Valley, Carrizo Plain, and 
Cuyama Valley (Grinnell 1932¢, Shaw 1934, Hawbecker 
1944, 1951). The historical distribution of giant 
kangaroo rats encompassed a narrow band of gently 
sloping ground along the western edge of the San Joaquin 
Valley, Califorma, from the base of the Tehachapi 
Mountains in the south, to a pout about 16 kulometers (10 
mules) south of Los Banos, Merced County in the north. 
the Carrizo and Elkhorn Plains and San Juan Crock 
watershed west of the Temblor Mountains. which form 
the western boundary of the southern San Joaquin 
Valley; the upper Cuyama Valley next to and nearly 
comtguous with the Carnzo Plain. and scattered colomes 
on steeper slopes and ndge taps in the Ciervo. Kettleman. 
Panoche, and Tumey Hills, and in the Panoche Valley 
(Figure 38) Worthan this corcumscnibed geographic range 
were about 701.916 to 755,844 hectares (1,734,465 to 
1,867,723 acres), which included different estuumates of 
the amount of nonhabttat Gepending on diferent 
assumpvons = The most liberal esumate of histoncal 


habitat was about 631.724 hectares (1.561.017 acres: 
Wilhams 1992). 


Current Distribution —The species populavon 1s 
Currently fragmented into six mayor geographic units A) 
the Panoche Regoon in western Presno and Eastern San 
Benito Counues. B) Kettieman Hills in Kings County. C) 
San Juan Creek Valley in San Luis Obispo County D) 
western Kern County in the area of the Lokern. Elk Hills. 
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Figure 38. Distributional records of the giant kangaroo rat (Dipodomys ingens). 
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Figure 39. Locations of extant populations of giant kangaroo rats (Dipodomys ingens ‘ 


and other uplands around McKittrick, Taft, and 
Maricopa; E) Carrizo Plain Natural Area in eastern San 
Luis Obispo County; and F) Cuyama Valley in Santa 
Williams 1980, 1992, O'Farrell et al. 1987a, Williams et 
al. 1995). These major units are fragmented into more 
than 100 smaller populations, many of which are isolated 
by several miles of barriers such as steep terrain with 
plant communities unsuitable as habitat, or agncultural, 
industrial, or urban land without habitat for this species. 
Extant habitat was last estimated to be 11,145 hectares 
(27,540 acres), about 1.8 percent of historical habitat 
(Williams 1992). 


Within the area of currently occupied habitat, 
populations of giant kangaroo rats have expanded and 
declined with changing weather patterns since 1979. At 
their peak in 1992 to 1993, there probably were about 6 to 
10 umes more individuals than at their low point in spring 
of 1991, when a majority of the 11,145 hectares (27,540 
acres) probably was uninhabited and most of the rest was 
inhabited by less than 10 percent of peak numbers 


(Williams 1992, Williams et al. 19935, Williams ct al. 
1995, Allred et al. in press, Williams and Nelson in press, 
D.F. Williams unpubl. data). 


3. Life History and Habitat 


Food and Foraging —Giant kangaroo rats are 
primarily seed caters, but also cat green plants and 
insects. They cut the ripening heads of grasses and forbs 
and cure them in small surface pits located on the area 
over their burrow system (Shaw 1934, Williams et al. 
1993). They also gather individual seeds scattered over 
the ground’s surface and mixed in the upper layer of soil. 
Surface pits are uniform in diameter and depth (about 2.5 
centimeters, | inca), placed vertically in firm soil, and 
filled with seed pods. After placing seeds and seed heads 
in pits, the animal covers them with a layer of loose, dry 
dirt. Pits are filled with the contents of the cheek pouches 
after a single trip to harvest seeds. Before being moved 
underground, the seeds, including filaree and peppergrass 
(Lepidium nitidum), ae sun-dried which prevents 
molding (Shaw 1934). 
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Individuals in many populations of D. ingens also 
make large stacks of seed heads on the surfaces of their 
burrow systems (Hawbecker 1944, Williams et al. 
1993). The material is cured, then stored underground. 
Amounts cached in surface stacks may nct correspond 
with annual herbaceous productivity. No stacks were 
found in 1990, a year with no seed production, and 1991, 
a year with the second highest plant productivity between 
1987 and 1994 (Williams and Nelson in press). 


Grinnell (1932a, p. 313) examined three nursing 
females who had their cheek pouches “literally crammed 
be an important part of the diet during lactation. Other 
individuals, including a young female and adult males, 
were captured with foliage and fruits of peppergrass and 
foliage of filaree in their cheek pouches (Grinnell 
19324). In captivity, giant kangaroo rats have been 
maintained for periods from 2 weeks to more than 2 years 
on a diet of air-dried seeds, consisting primarily of millet, 
green plants. Of the green plants, captives preferred 
forbs to annual grasses, ar“ *. ually ignored the blades of 
perennial grasses (Willian. ad Kilburn 1991). Shaw 
(1934) found a live insect of the bee and wasp family in 
the cheek pouch of a giant kangaroo rat. Eisenberg 
(1963) kept a giant kangaroo rat in captivity on a diet that 
included seeds, lettuce, and mealworm (darkling beetle) 
larvae (Tenebrio sp.). 


Giant kangaroo rats forage on the surface from 
around sunset to near sunrise, though most activity takes 
place in the first 2 hours after dark. Foraging activity is 
greatest in the spring as seeds of annual plants ripen. 
Typically, plants such as peppergrass npen first, and 
early caches, mostly in pits instead of stacks, consist of 
pieces of the seed-bearing stalks of this and other early- 
ripening species. The ability to transport large quanties 
of seeds and other food in cheek pouches and their highly 
high longevity of adults with established burrow 
systems, probably allow giant kangr” 30 rats to endure 
severe drought for | cx 2 years without great risk of 
population extinction (Williams et al. 1993b, D-F. 
Williams unpubi. data). 


Reproduction and Demography —Results of studies 
conducted between 1987 and 1995 in colonies on the 
Elkhorn and Cai= 10 Plain indicated that giant kangaroo 
rats have an adapiable reproductive patiern that is 
affected by both population density and availability of 


food. During times of relatively high density, femzles 
have a short, winter reproductive season with only «me 
litter produced and there is no breeding by young-of-tle- 
year. This was true both in years of high pisuit 
productivity and drought. In contrast, populations at low 
densities continue to breed into summer during drought. 
In 1990, 2 year of severe drought and no seed production, 
most females appeared not to reproduce; the few that 
bred apparently failed to raise young. In most years, 
females were reproductive between December and 
March or April, but in colonies with low densities, 
reproduction extended into August or September 
(Williams et al. 1993b, Williams and Nelson in press, 
Endangered Species Recovery Program unpubl. data). 
Mating strategies are being studied on the Carrizo Plain 
by Dr. Jan Randall. Initial results indicate that mating 
strategies are flexible and may be responding to the age 
of males, proximity of females, and changes in sex ratios 
(Hekkala 1995). 


Giant kangaroo rats can breed the year of their birth 
when environmental and social conditions permit 
(sufficient food and space). At the Soda Lake colony, 
juvenile females had their first litters at an estimated 
mean age of 5 months. Some females had two to three 
litters per year. This relatively high rate of reproduction 
probably was promoted by high plant productivity and 
low population density (Williams and Nelson in press). 


Little information is available on age-specific litter 
size. The mean of known embryo counts and litter sizes is 
3.75, probably a value higher than the number born 
(Williams and Kilburn 1991, D.F. Williams unpubl. 
data). Dr. Jan Randall's research showed that gestation 
was 30 to 35 days (Hekkala 1995). During a post-drought 
January through May breeding season, 44 percent of the 
litters contained two young. One female had a litter of 
three, the remaining 39 percent had a litter of one. 


The major time for dispersal of giant kangaroo rats 
seems to be following maturation of young, about 11 to 
12 weeks after birth. However in years of high density, 
when most or all burrow systems are occupied, most 
young appear to remain in their natal burrows until 
opportunity to disperse arises or they finally are driven 
off by the mother or one of the siblings. Under these 
circumstances, death or dispersal of the resident does not 
leave a burrow system vacant for long. Williams and 
Nelson (in press) found on a study site at Soda Lake, San 
Luis Obispo County that more females than males 
dispersed although males more often moved longer 
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(Williams et al. 19936, Williams aod Nelson in press, 
Williams and Tordoff 1988). 


Estimated home range size ranges from about 60 to 
350 square meters (71.8 to 418.6 square yards). There is 
no significant difference in size of home range between 
sexes. The core area of the territory, located over the 
burrow system (precinct) is the most intensely used 
location in the home range (Braun 1985). Grinnell 
(1932a) and Shaw (1934) suggested that territories were 
occupied by a single animal. More recent studies indicate 
that multiple individuals may live in precincts. These 
appeared to be family groups of females and offspring of 
different ages (Randall 1997). 


Estimates of density, employing both trapping and 
counts of precincts ranged from | to 110 animals per 
hectare (1 to 44 animals per acre) (Grinnell 1932a, Braun 
1985, Williams 1992). Changes in density generally 
coincide with amount of rainfall and herbaceous plant 
productivity, though numbers in populations studied in 
1989 remained high despite drought and low plant 
productivity (Figure 40). Large seed caches made in 
spring 1988 probably carried individuals through 1989 
and 1990 during drought (Williams et al. 19930, 
Williams and Nelson in press, D.F. Williams unpubl. 
data). The population on the Elkhorn Plain typically was 





Figure 40. Numbers of giant kangaroo rats captured during 
August censuses, Elkhorn Plain. Census periods were 6 days in 
duration. The Y2 axis shows mean net plant productivity per 
square meter (Williams et al. 1993b, Endangered Species 
Recovery Program unpubl. data). 





at much higher density than other populations recently 
studied, and fluctuated less than populations elsewhere, 
suggesting that the habitat on this part of the Elkhorn 
Plain is some of the best remaining. 


Population Genetics. —Partial results of on-going 
studies of population genetics of giant kangaroo rats 
provide guidance for designing a recovery strategy. The 
northern populations in Fresno and San Benito Counties 
populations on the Carrizo Plain Natural Area. 


The genetic structure of the Carrizo Plain population 
differs from northern populations in that it has effectively 
acted as one large population, though the genetic data 
strongly suggest that the inhabited areas there have gone 
through episodes of substantial expansion and contraction 
in size (Mosquin et al. in press). This is consistent with 
1992, Williams et al. 19930, Williams and Nelson in 
press, Allred et al. in press, D.F. Williams unpubl. data). 


In the north, the population along the edge of the 
Valley at the castern base of Monocline Ridge (San 
Joaquin Valley population) is substantially differentiated 
genetically from the other large population in the 
southeastern end of Panoche Valicy (Figure 41). These 
two populations show little evidence of gene flow 
between them, and the San Joaquin Valley population is 
closer genetically to the Carrizo Plain population than 
any other of the semi-isolated northern populations. 
Clearly, this represents the remnant of the historical 
population that was distributed along the western edge of 
the Valley between Merced and Kern Counties. The two 
large, northern populations (San Joaquin Valley and 
Panoche Valley) appear to have been the sources of the 
small, semi-isolated populations on ridge-tops in the 
Ciervo and Tumey Hills. These latter populations are 
differentiated from both of the large populations, and 
from each other. They appear to have played the major 
role in gene flow between the Panoche Valley (Figure 41, 
see area B) and San joaquin Valley populations. 
Interpopulation movements appear to have been 
achieved over relatively long periods in a stepping-stone 
manner between small populations on these ridge tops. 
Though small, they contain a sig~ificant proportion of 
the rare and unique genes of the northern population 
(Mosquin et al. in press). 


The genetic studies show that effective population 
size (number of successfully -breeding individuals) in the 
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Figure 41. Distribution of extant colonies of giant kangaroo rats (Dipodomys ingens) in theit northern 
geographic range (Williams et al. 1995). A—colonies along the eastern base of Monocline Ridge and 
the Tumey Hills; B—Panoche Valley colonies, C—colonies along the crest of the Ciervo Mountains. 


north is smaller than current population size, indicating 
there has been a large increase in the northern population 
measured after the end of the drought in 1991 (Williams 
et al. 1995). In the south, estimated effective population 
size is slightly greater than current population size, 
indicating that current and historical population sizes are 
approximately the same (Mosquin et al. in press). 


The genetic structure of giant kangaroo rat 
populations also shows that the effective dispersal 
distance of giant kangaroo rats (i.¢., dispersal of genes) is 
much greater than predicted on the basis of capture- 
of kangaroo rats show most movements are less than 100 
meters (330 feet) and rarely as much as | kilometer (0.62 


mile) (Jones 1988, 1989, Williams and Nelson in press). 
The genetic data suggest that effective distances are 
several times greater than | kilometer (0.62 mile). There 
are too few data, and analyses are too incomplete to make 
a precise estimate, but they do suggest effective dispersal 
over several kilometers and through highly inhospitable 
habitat in the northern population (Mosquin et al. in 
press). 


Behavior and Species Interactions —Little direct 
evidence exists on aggression by giant kangaroo rats, but 
they seem to be much more aggressive than the two co- 
occurring species. Wherever giant kangaroo rats were 
found by Grinnell (19322), they dominated the 
community to the exclusion of other rodent species. 
Hawbecker (1944, 1951) and Tappe (1941) corroborated 
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Grinnell’s observations, finding that giant kangaroo rats 
excluded all other nocturnal rodents from areas where 
they occurred. 


Braun (1983), however, found that a population of 
giant kangaroo rats on the Carrizo Plain, San Luis Obispo 
County, did not exclude other species of rodents to the 
exteat reported by others. Braun (1983) believed that the 
lack of exclusivity supported the hypothesis that this 
population was living in suboptimal habitat. 

The giant kangaroo rat, by its relative abundance and 
burrowing activity, is a keystone species in grassland and 
shrub communities (Schiffman 1994, Goldingay et al. 
1997). When abundant locally, giar' kangaroo rats are a 
significant prey item for many species, including San 
Joaquin kit foxes (an umbrella species), American 
badgers (Taxidea taxus), coyotes (Canis latrans), long- 
tailed weasels (Mustela frenata), burrowing owls 
(Athene cunicularia), barn owls (Tyto alba), great horned 
owls (Bubo virginianus), and shori-eared owls (Asio 
flammeus). ‘Snakes seen within giant kangaroo rat 
colonies included the coachwhip (Masti- cophis 
flagellum), gopher snake (Pituophis melano- leucus), 
common king snake (Lampropeltis getulus), and western 
rattlesnake (Crotalis viridis; Williams 1992). Giant 
kangaroo rat burrows also are used by blunt-nosed 
the Carrizo Plain Natural Arca, the endangered 
California jewelflower grows primarily on the burrow 
systems of giant kangaroo rats (Cypher 1994a). In 
spring, precincts show as distinct, evenly-spaced, dark 
green patches because of the more lush growth of 
herbaceous plants compared to intervening spaces 
(Grinnell 1932a). Measurements of plant productivity 
on and off precincts over an 8-year period show that 
when rainfall was sufficient to promote growth and 
fruiting of plants, the net productivity of herbaceous 
plants was two to five times greater on precincts than 
surrounding ground (Hawbecker 1944, Williams et al. 
19936, Williams and Nelson in press). Further, growth of 
herbeceous plants on precincts contained about 4 percent 
m« vein than plants from surrounding ground. 
7 rences were attributed directly to the presence 
. 1es of the giant kangaroo rats (Williams et al. 
lv 


Activity Cycles —Giam kangaroo rats are active all 
year and in all types of weather. They do not migrate or 
become dormant or torpid. Although primarily 
nocturnal, giant kangaroo rats have been seen above 


ground during daylight, including mudday in the hottest 
part of the year (Williams et al. 19936, Williams and 
Tordoff 1988). Giant kangaroo rats typically emerge 
from their burrows soon after sunset and are active for 
about 2 hours (time of first emergence to time of last 
disappearance). There usually is no second period of 
about | 5 minutes per night. Activity patterns appear to be 
unaffected by distance from the home burrow, snow, 
rain, wind, moonlight, or season (Braun 1985). 


Habuat and Community Associations —Histoncally. 
giamt kangaroo rats were believed to inhabit annual 
grassland communities with few or no shrubs, well- 
drained, sandy-loam soils located on gentle slopes (less 
than 11 percent) in areas with about 16 centimeters (6.3 
inches) or less of annual precipitation, and free from 
flooding in winter (Grinnell 1932a, Shaw 1934, 
Hawbecker 1951). However, more recent studies in 
remaining fragments of histoncal habitat found that giant 
kangaroo rats inhabited both grassland and shrub 
communities on a variety of soil types and on slopes up to 
about 22 percent and 868 meters (2,850 feet) above sea 
level. This broader concept of habitat requirements 
probably reflects the fact that most remaining 
populations are on poorer and marginal habitats 
compared to the habitats of the large, historical 
populations in areas now cultivated. Yet these studies 
demonstrated that the preferred habitat of giant kangaroo 
rats sull was annual grassland communities on gentile 
slopes of generally less than 10 percent, with friable, 
sandy- loam soils. Few plots in flat areas were inhabited, 
probably because of periodic flooding during heavy 
rainfall (Williams 1992, Williams et al. 1995, Allred et 
al. in press). 


Below about 400 meters (1,300 feet) at Panoche 
Creek in western Fresno County and in the Lokern, 
Buena Vista Valley, and Elk Hills regioas of the southern 
San Joaquin Valley, giant kangaroo rats are found in 
annual grassland and saltbush scrub. Scattered common 
and spiny saltbushes characterize areas where giant 
kangaroo rats are associated with shrubs. The most 
common herbaceous plants are red brome, annual fescue. 
and red-stemmed filaree (Willams 1992). 


Upper Sonoran subshrub scrub associations support 
relatively large populations of giant kangaroo rats ai 
elevations above about 400 meters (1,300 feet). In the 
southern poruon of the extant geographic range of giant 
kangaroo rats, these communities are characterized by 
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open stands of the dominant shrub, California ephedra. 
Annual grasses and forbs, particularly red-stemised 
filaree, peppergrass, and Arabian grass dominate areas 
between shrubs. Giant kangaroo rats are most numerous 
where annual grasses and forbs predominate, with 
scattered ephedra bushes and fewer shrubs such as 
Anderson desert thorn (Lycium andersonii), castwoodia 
(Eastwoodia elegans ), and pale-leaf goldenbush [socoma 
acradenia vat. bracteosa) (Williams 1992). 


Above about 600 meters (2,000 feet) in elevation, 
eastwoodia, California buckwheat, winter fat 
(Krascheninnikovia lanata), and chaparral yucca (Yucca 
whipplei) are more common on sicep slopes (greater than 
about 5 to 6 percent) and sandy ridgetops. Cheesebush 
(Hymenoclea salsola) and matchweed are common only 
in arroyos. Only satellite colonies of giant kangaroo rats 
or scattered individuals are found in these latter 
associations. In the northern portion of the geographic 
range of giant kangaroo rats, Anderson desert thorn is 
ephedra community are the same or closely-related 
species (Williams 1992, Williams et al. 1995). 


4. Reasons for Decline and Threats to Survival 


Reasons for Decline —Untl the late 1960s and carly 
1970s, little land within the historical range of the giant 
kangaroo rat had been permanently cultivated and 
irrigated or otherwise developed. Completion of the San 
Luis Unit of the Central Valley Project and the California 
Aqueduct of the State Water Project resulted in rapid 
cultrvation and irrigation of natural communities that had 
provided habitat for giant kangaroo rats along the west 
side of the San Joaquin Valley (Williams 1992, Williams 
and Germano 1993). Between about 197) and 1979, 
almost all the natural communities on the western floor 
and gentle western slopes of the Tulare Basin were 
developed for irngated agnculture, restricting occurrence 
of most species of the San Joaquin saltbush and Valley 
Grassland communities, including the giant kangaroo 
rat. This rapid habitat loss was the main reason for its 
listung as endangered. At the ume of its lisung, relatively 
little of sts extant habitat was publicly owned or protected 
from possible destruction. 


Use of rodenticide-treated grain to control ground 
squirrels and kangaroo rats also may have contributed to 
the decline of giant kangaroo rats in some areas. From 
the 1960s into the carly 1980s rodenticides such as 
Compound |080 were often broadcast over broad areas 


by airplane. Today, there are large areas in the Sunflower 
Valley (western corners of Kings and Kern Counties), 
Kettleman and Tent Hills in Kings County, and the 
eastern foothills of the Panoche Hills, Fresno County, 
that show characteristic features of giant kangaroo rat 
precincts, but are unoccupied by kangaroo rats. Williams 
(1992) believed that populations in these areas may have 
been eliminated by use of rodenucides. 


Based on remarks by Grinnell (1932) and Shaw 
(1934), giant kangaroo rats can survive in areas that have 
been grazed to a point where almost no plant material 
remains. It is not known, however, if they could survive 
lait Grin outont tendon —— 


Destruction of natural commaities to develop the 
also has reduced habitat for giant kangaroo rats and 
contributed to their decline, especially in the area around 
Coalinga, Fresno County, and in the oil fields of western 
western edge of the San Joaquin Valley between 
Coalinga and Maricopa also have developed on what was 
once habitat for giant kangaroo rats. These 


and agriculturally related industrial developments 
collectively have contributed to the endangerment of the 


giant kangaroo rat, but were not as important as loss of 
habitat by cultivation. 


Threats to Survival —Since listing as endangered 
(USFWS 1987), conversion of habitat for giant kangaroo 
rats has slowed substantially, because most tillable land 
has already been cultivated and because of a lack of water 
for irrigation. However, urban and industrial 
developments, petroleum and mineral exploration and 
extraction, new energy and water conveyance facilities, 
and construction of communication and transportation 
infrastructures continue to destroy habitat for giant 
kangaroo rats and increase the threats to the species by 
reducing and further fragmenting populations. Though 
many of these recent and future losses will be mitigated 
for by protecting habitat elsewhere, they still result in 
additional loss and fragmentation of habitat. Habitat 
degradation due to lack of appropriate habitat 
management on conservation lands, especially lack of 
grazing or fire to control density of vegetation (including 
shrubs) may be a threat (o giant kangaroo rats (Williams 
and Germano 1993). 
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Though 60 population monitoring plots, range-wide, 
for giant kangaroo rats were established in 1995 by the 
Endangered Species Recovery Program (Williams and 
Kelly in litt. 1994a), there are no funds obligated to carry 
out a monitoring program in the future. Regular 


program is needed for giant kangaroo rat habitat, but that 
cannot be determined until after several years of range- 
wide monitoring and evaluation of effects of different 
land uses on populations. 


The sale of Naval Petroleum Reserve #1 in Elk Hills 
to private interests (Henry 1995a, 1995b) could 
represent a threat to one of the three largest regional 
populations of giant kangaroo rats if rates of exploration 
and production are increased. The giant kangaroo rat 
population in western Kern County is isolated from all 
others, and though at times is fairly widespread, it seems 
especially sensitive to variable precipitation patterns, 
declining to only a few small areas during drought and 
after peniods of heavy rainfall. Thus, its vulnerability to 
extinction by random catastrophic events (¢.g., drought, 
flooding, fire) seems relatively high (B.L. Cypher pers. 
comm., T. Kato pers. comm., L. Spiegel pers. comm. 
Endangered Species Recovery Program unpubl. observ.). 
Any factor that would reduce substantially the amount of 
protected habitat in that region would pose a mayor threat 
to the population. The greatest value of the Naval 
Petroleum Reserves in California to giant kangaroo rats 
is the large extent of habitat of varying quality and its 
connectivity to adjacent habitat in the Lokern area. The 
publicly-owned portion of the Naval Petroleum 
Reserves in California ensures that giant kangaroo rat 
habitat will be protected during and after extraction of 
petroleum deposits. 

Land in western Fresno County at the edge of 
wrigated ground provides an important area for recovery 
of the northern population of giant kangaroo rats 
(Williams et al. 1995) (Figure 39). The extant population 
on natural lands along the border of cultivated ground is 
split into two segments (Figure 41, see area A). One 
occupies only a narrow band about 6.44 kilometers (4 
miles) long and from about 200 meters (660 feet) to 320 
meters (1,050 feet) wide. The other, separated by only a 


few hundred meters, occupies about 250 hectares (617 
acres) in an oval pattern about 2,400 by 1,200 meters (1.5 
by 0.75 miles; Williams et al. 1995). Together, they 
support about 27 percent of the entire northem 
population in umes of high population numbers, and 
probably more than SO percent in times of lowest 
slope” remnant of a formerly huge colony that stretched 
among the gentle slopes of the western edge of the Valley 
from around the alluvial fan of Laguna Seca Creek in 
Merced County, southward to Coalinga, a distance of 
about 97 kilometers (60 miles). During population 
irruptions it also is the “connector” population to small, 
scattered populations in the Ciervo and Tumey Hills, and 
along Panoche and Silver Creeks (Figure 41, see area C). 
The narrow band of habitat for this population 1s bisected 
lengthwise and degraded in quality by roads, power lines, 
and pipelines. Moderate levels of livestock grazing on 
conditions for giant kangaroo rats in what is only 
mediocre-quality habitat in comparison to historical 
Any additional loss or degradation of habitat from 
construction of permanent roads and energy conveyance 
facilities or cultivation could pose a substantial threat to 
the entre northern population. 


Habitat for three of the six regional populations of 
giant kangaroo rats include no public or conservation 
lands (Figure 39). These are the populations in Cuyama 
Valley (about 194 hectares, 480 acres), Kettleman Hills 
(about | hectare, 2.47 acres), and San Juan Creek Valley 
(estimate unavailable because of lack of access to private 
land; Williams 1992). All are small and vulnerable to 
events (¢.g., drought, flooding, fire), and inappropriate 
land uses that would degrade or destroy habitat. 


5. Conservation Efforts 


Designation as State (1980, Table 1) and federally 
(USFWS 1987) endangered has resulted in substantial 
significant has been protection on the U.S. Department of 
Energy Naval Petroleum Reserves in California in 
western Kern County (O'Farrell and Kato 1987, 
O'Farrell et al. 1987a, 1987b), and on USBLM- 
administered Federal properties (USBLM 1987, 1993). 
Acquisition of private property in the jointly managed 
Carrizo Plain Natural Area by the State of California, 
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U.S. Government, and The Nature Conservancy (Table 
2) has significantly reduced threats to the species from 
dryland cultivation and illegal use of rodenticides. It also 
has allowed for control of livestock grazing on this land 
by the change in ownershsp from private to public. Other 
significant acquisivons that have benefited conservation 
of giant kangaroo rats have been the land exchanges and 
Counties by the USBLM, and compensation, donation, 
and acquisition of parcels in the Lokern area of western 
Kern County by the California Energy Commission, 
CDFG, and Tie Nature Conservancy (Table 2). 


Substanics! progress in understanding the current 
distnibution, haditat associations, demography, and 
population genetics of giant kangaroo rats has been 
achieved by a series of research projects, mainly 
supported by USFWS section-6 funds and money from 
the Endangered Species Tax Checkoff Program and 
Environmental License Plate Program administered by 
the CDFG's Bird and Mammal Conservation Program 
i(k. Schlorff pers. comm.). Additional funding and 
logistic support for research on giant kangaroo rats has 
been provided by the U.S. Bureau of Reclamation, 
USBLM, USFWS, and The Nature Conservancy. This 
research has been summarized in a sernes of reports and 
publications (Williams 1980, Williams 1992, Williams 
et al. 19935, 1995, Allred et al. in press, Mosquin et al. in 
press, Williams and Nelson in press, William: and 
Tordoff 1988). Additionally, substantial information on 
provided by the U.S. Department of Energy through 
EG&G Energy Measurements for research conducted at 
the Naval Petroleum Reserves in California in western 
Kern County (O'Farrell and Kato 1987, O'Farrell et al. 
1987b, EG&G Energy Measurements 1995a,b), and for 
the southern San Joaquin Valley (Anderson et al. 1991) 
and the Carrizo Plain Natural Area (Kakiba-Russell et al. 
1991) by the California Energy Commission. 


U.S. Environmental Protection Agency County 
bulletins governing use of rodenticides have greatly 
reduced the risk of significant mortality to giant kangaroo 
rat populations by State and county rodent-control 
Agency, California Department of Food and Agriculture, 
county agricultural departments, CDFG, and U.S. 
Environmental Protection Agency collaborated with the 
Service in the development of County Bulletins that both 
are efficacious and acceptable to land owners (R.A. 
Marovich pers. comm. ). 


6. Recovery Strategy 


Recovery of giant kangaroo rats can be achieved 
when the three largest populations (western Kem 
Region) and the populations in the Kettleman Hills, San 
Juan Creek Valley and Cuyama Valley are protected and 
managed appropriately. Because the giant kangaroo rat 
is a keystone species, protection of the above areas will 
benefit many other listed species that share the same 


suggests that reproductive capacity of giant kangaroo rats 
1s ample to rapidly rebuild depleted population numbers 
and to expand into newly available habitat. The principal 
factor in recovery of giant kangaroo rats is protection of 
existing habitat and key local populations within the 
three regional populations. 


Current understanding of demographics, distribution 
(Williams 1992, Williams et al. 1993, 1995, Allred et al. 
in press, Willams and Nelson in press), and population 
genetics (Mosquin et al. in press) of giant kangaroo rats is 
sufficient to presume th: the species is not threatened by 
inbreeding, low reproductive rates, etc., though some 
small, isolated populations are at risk from these factors. 
Population responses to environmentai variation seen 
during the last 16 years (Williams 1980, 1992, Williams 
et al. 19936, Williams and Nelson in press, D.F. Williams 
unpubl. data) suggest that random catastrophic events 
(e.g., drought, flooding, prolonged rainfall) poses the 
greatest risk to long-term survival of the species. 
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habstat conditions, so there is ualikeiy to be conflscts in 


habstal management prescripuons for most of the listed 
species where they coexist. Land acquisition, purchase 
of conservaboa easements, or other incent: ve mechanisms 
that will ensure that sustable habrtat will be masntasned in 
perpetuity also are needed to protect key local 
populations. Some existing public lands could be 
inhabited or support larger populations if suitably 
restored. Yet, available data are insufficient to know the 
types and amounts of compatible land uses or appropnate 
forms of habitat restoranon and management. Recovery 
actions to protect habitat for giant kangaroo rats follow. 


1. Of highest priority for habitat protection is 
proper land use and management on publicly- 
owned and conservation lands in the Carrizo 
Plain Natura! Area, Naval Petroleum Reserves in 
California, Lokern Natural Area, and Ciervo- 
Panoche Natural Area. Where populations of 
appear to be robust, land use should not be 
changed when ownership or conservabon status 
of parcels changes unless there are compelling 
reasons to do so. For land already in public and 
maintained habitat for giant kangaroo rats, such 
as livestock grazing, should be reestablished 


where appropnate. 


2. Of equal priority is supporting research on 
habitat management and restoration, focusing on 
effects of livestock grazing on habitat quality, 
and habitat restoration on retired farmland, 


especially abandoned dryland farms. 


3. Second in priority for habitat protection is the 
protecuon of additional land supporting key 
populatons by acquisition of utle, conservation 
casenw at, or other mechanisms. Areas to be 
protec ied are pnontized, as follows: 


a (1) Land in the Loker Area of western 
Kern County. The goal is to protect 90 
percent of the existing natural land bounded 
on the east by natural lands just east of the 
California Aqueduct, on the south by 
Occidental of Elk Hills, on the west by State 
Highway 33, and on the north by Lokern 
Road, 


(2) Lamd im the Naval Petroleum Reserves 
in California of western Kern County. The 


goal is to maintain in a natural state (ic. 
grassiand and saltbush scrub communustes) 
90 percent of the existing naturel inad 2 
Occidental of Elk Hills, and 80 percent of 
the natural land in Naval Petroleum P.eserve 
in California No. 2, including all im the 
Buena Viste/McKitrick Valley betweea 
Eik Halis Road on the southeast and State 
Highway 33 on the northwest, 


b. Existing natural land providing habitat for 
goant kangaroo rats in western Fresno and 
eastern San Benito Counties. The goa! is to 
protect all existing natural land on the Silver 
Creek Ranch, and existing habitat for this 
species along the castern bases of 
Monocline Ridge and the Tumey Hills, 
between Arroyo Ciervo on the south and 
Panoche Creek on the north; 


c. Acquire and restore habitat on periodically 
farmed land with no or Class-3 irrigation 
water nghts immediately east of occupied 
natural habitat slong the stnp described in 
3.b, and west of Interstate Highway 5; 


4. Other natural land occupied by giant 
kangaroo rats in western Kern County. The 
goal is to protect 80 percent of existing 
habitat for giant kangaroo rats; 


e. Land occupied by giant kangarco rats in the 
Cuyama Valley, Santa Barbera County, 


f. Lead occupied by giant kangaroo rats in the 
‘Kettleman Halls, Kings County, 


g- Land occupied by giant kangaroo rats in the 
San Juan Creek Valley, San Luis Obiepo 


County. 


The above areas described in items ¢ through g are 
important to the continued existence and recovery of 
other species, though it is not known if giant kangaroo rat 
populations have sufficient habitat in those areas to 
maintain viabslity indefinitely Their keystone role in the 
ecosystem, however, makes it important to wy to 
maintain these giant kangaroo rat populations. 


A long-term program to periodically monitor 
populavons range-wide is important to understanding 
population responses to random catastrophic events (e.g. 
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drought. flooding. fire ) and differing land uses, response 
to adapu ve management. and to measure progress toward 
recovery. This program would measure responses of 
populations, key clements of thew plant community, 
environmental varniavon, and soil erosion or formation to 
vanatwon in climate and land uses (Williams and Kelly in 
litt. 19944). Monitoring should be conducted annually 
for at least a 10-year pernod, and penodically thereafter at 
5-year intervals. 


L. Paeswo Kancanoo Rat 
(Diromomys NITRATONDES EXILJS) 


1. Description and Taxonomy 


Taxonomy .— The Fresno kangaroo rat is one of three 
subspecies of the San Joaquin kangaroo rat The type 
specimen of the Fresno kangaroo rat was collected from 
Presno, California, in 1891. Merriam (1894) considered 
the Fresno and the Tipton kangaroo rats to be subspecies 
of Merriam’s kangaroo rat (Dipodomys merriami), 4 
widespread species occurring in the Mojave Desert of 
California and elsewhere in western North America. Yet. 
Grinnell (1921) noted that the populations of “D. 
merriami” from the San Joaquin Valley were distinct 
from other members of this species. Grinnell (1922) 
subsequently reclassified exilis as a subspecies of a new 
species, the San Joaquin kangaroo rat (D. nitratoides). 
Fresno and Tipton kangaroo rats are similar in overall 
structure and occupy contiguous geographic ranges on 
the floor of the Tulare Basin and southeastern half of the 
San Joaquin Basin in the San Joaquin Valley. A third 
subspecies, the short-nosed kangaroo rat, is found in the 
foothills and basins along the western side of the Sen 
Joaquin Valley south of Los Banos, Merced County on 
the north, and western portions of the Tulare Basin, the 
upper Cuyama Valley, and Carrizo Plain (Williams et al. 
19932). 


Boolootian (1954) studied structural variation in 
populavons of D nitratoides, concluding that exilis did 
not ment recognition as a subspecies and regarded it to be 
a synonym of nitratoides Hall and Kelson (1959) did not 
follow Booloouan 's (1954) recommendation for reasons 
they attributed to the unpublished advice of Seth Benson 
(former Curator of Mammals, Univ. California, 
Berkeley, Museum of Vertebrate Zoology). In a master’s 
thesis study of Presno kangaroo rats, Hoffmann (1975) 
concluded that Benson erred in his determination of the 


identity of some San Joaquin kangaroo rats, but that exilis 
was identifiable as a subspecies. Williams (1985) agreed 
with Hoffmann’s conclusions that the samples he 
regarded as exilis were distinguishable from those he had 
available of nitratoides and brevinasus, but noted that the 


et al. 1976, Best and Janecek 1992) and chromosome 
structure (Stock 1971, Patton «ct al. 1976) found 


by Williams et al. (19932) and all were retained. 
_ Description —The San Joaquin kangaroo rat is 
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digging burrows (Best 1991). its total length averages 
about 231 millimeters (9.09 inches) for males and 225 
millimeters (8.86 inches) for females (Hoffmann 1975). 
The hind foot usually is less than 36 millimeters (1.42 
inches) in length The fur is dark yellowish-buff dorsally 
and white ventrally (Knapp 1975). A white stripe 
extends across the hips, continuing for the length of the 
prominently tufted tail The base of the wil is 
circumscribed by white. Dorsal and ventral sides of the 
tail are blackish. Dark whisker patches on cach side of 
the nose are connected by a black band of fur (Grinnell 
1922, Culbertson 1934, Williams 1985). 


Identification —The San Joaquin kangaroo rat can 
be distinguished from other kangaroo rats within its 
geographuc range by the presence of four toes on the hind 
foot; the other species found in the same area have five 
toes. The Fresno kangaroo rat is the smallest of the three 
subspecies of D. nitratoides. Individuals of the three 
subspecies of D. nitratoides cannot be reliably 
ongin of the individual is known. The Fresno kangaroo 
rat 1s distinguished from the other subspecies of the San 
Joaquin kangaroo rat by its smaller average measurements 
(im millimeters): length of hind foot for males 33.9 
millimeters (1.33 inches), for females, 33.4 millimeters 
(1.31 imches); mean inflation of the auditory bullee for 
males, 21.4 millimeters (0.84 inch), for females, 21.2 
millimeters (0.83 inch) (Hoffmann 1975) (see accounts 
of Tipton and shor-nosed subspecies for corresponding 


Historical Distribution —The known historical 
geographuc range of the Fresno kangaroo rat encompassed 
an area of grassland and chenopod scrub communities on 
the San Joaquin Valley floor, from about the Merced 
River, Merced County, on the north, to the northern edge 
of the marshes surrounding Tulare Lake, Kings County, 
on the south, and extending from the edge of the Valley 
floor near Livingston, Madera, Fresno, and Selma, 
westward to the wetlands of Fresno Slough and the San 
Joaquin River (Figure 43) Documentauon of histoncal 
distribution is scanty. Boolootian (1954), Culbertson 
(1934, 1946), Hoffman and Chesemore (1982), 
Hoffmann (1974, 1975), Knapp (.-75), Williams 
(1985), and Williams et al. (19932) collectively provided 
a composite picture of the hustoncal distribuon and 
documentanon of the loss and fragmentation of habitat 
An estumate of the histoncal range, within the area as 


outlined above, is approximately 359,700 hectares 
(888,500 acres; Williams 1987). Not all this area would 
have been habstat for Fresno kangaroo rats. 


Current Distribution.—There we 20 known 
range in Merced, Madera, and Fresno Counties. A single 
male Fresno kangaroo rat was captured twice in autumn 
1992 on the Alkali Sink Ecological Reserve, west of 
Fresno. Trapping at the Reserve in 1993, 1994, and 1995 
were previously trapped on the Alkali Sink Ecological 
Reserve in 1981 and 1985, and on adjaccat privately 
owned land in 1981 (Hoffman and Chesemore 1962, 
Chesemore and Rhodehame! 1992). Though the Alkali 
Sink Ecological Reserve is now about 382.4 hectares 
(945 acres), suitable habitat there for Fresno kangaroo 
rats probably totals about 162 hectares (400 acres). 
Trapping at other sites in Merced, Madera, and Fresno 
Counties between 1988 and 1995 failed to locate other, 
extant populatons within the area typically considered as 
the geographic range of the Fresno kangaroo rat 
(Chesemore and Rhodchame!l 1992, Williams and 
Kilburn 1992, D.F. Williams unpubl. data). 


Other areas of west-central Fresno County that were 
imhadited histoncally by Fresno kangaroo rats, and that 
were uncultivated in 1981, included nine separate sites. 
Two of the nine parcels now are partly cultivated bul 
715.7 hectares (1,768.4 acres) in two others were 
purchased by the Stam (now the Kerman Ecological 
Reserve) Fresno kangarww rats have not been found at 
any of these sites during surveys between 1988 and 1996 
(Endangered Species Reccvery Program unpubl data) 


Populations of San Joaquin kangaroo rats have been 
found on about 150 hectares (371 acres) comprising five 
isolated parcels in Kings County, south of the histoncal 
nver and slough channcls of the Kings River and orth of 
the Tulare Lake bed (Williams 1985, DF. Williams 
unpubl data) Staff of the Endangered Species Recovery 
Program last verified occurrence of two populations in 
1994 and 1995. One sise, 99 hectares (97 acres) in size, 
1s located on Lemoore Naval Aur Stavon Whether these 
populations belong to the Fresno or Tipton subspecies is 
uncertain, but historically, they were geographically 
comuguous and probably periodically connected to 
populatons idenufied as Fresno kangaroo rats Genet 
and morphometric studies (to measure the size of the feet 
and auditory bullae) of these populavons are in progress 
(1.L. Patton pers. comm.). 
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kangaroo rats (D.F. Williams unpubl. observ.) Insects 
make up a small part of the doet. varying from about 2 to 


10 percent frequency im fecal samples (Koos 1979). 


Most kangaroo rats gather seods when they ore 
available and cache them for consumption later. 
Typically, caches are made in small pits that hold the 
contents of the two cheek pouches. Caches are located on 
the surface of the soul, and are typacally scattered over the 
home range of the individual A few, small, seed caches 
were found im excavated burrows of Fresno Langaroo rats 
(Culbertson 1946). These small caches also hold only 
about the contents of two cheek pouches. Culbertson 
(1946) speculated that Fresno kangaroo rats did not cache 
seeds mm ther burrows tw the same extent a other 
kangaroo rats because the son! where they lived was damp 
much of the year Seeds would spo! rapidly under such 
condipons He also speculated that Fresno kangaroo rats 
therefore were obligated to forage on the surface year 
round to a greater extent than kangaroo rats that cached 
more fcod. In fall and winter, afer the wet scason 
commences, sprouts of seeds and tender new growth of 
grasses and forts may be essential tems in the diet of 
Fresno kanyaroo rats Green developing seed heads may 
be importam in the spnng months Seeds. and perhaps 
insects, are the most important stems im the diet in late 
sprnng. summe.. and fall 


Reproduction and Demography --N.xhung 1s Lnown 
about mating behavior or the mating system of Fresno 
kangaroo rats in the wild Culbertson (1946) recorded 
observavons of capuve Fresno kangaroo rats. including 
young born in captivity, and Eisenberg (1963) and 
Essenberg and Issac (1963) described mating behavior 
and care of young im a captive colony of shori-nosed 
kangaroo rats. Mating probably takes place on the 
surface withm the territory of the female Culbertson 
(1946) dad not locate nests in excavated burrow systems 
and wrote that Capuve. pregnant fernales usually did not 
make nests before giving turth He thought that this was 
because they were greatly disturbed by capture and 


Other areas with possibly extant populations of 
Fresno kangaroo rats include unculuvated grassiand. 
alkah sank shrubland. and seasonally flooded wetlands 
within the historical range of the species, in Fresno, 
Madera. and Merced Countes Trapping at selected sites 
in all dwee counves between 1988 and | 995 has failed to 
confirm presence, but lack of permission to wap on 
private lands has prevented a thorough search by staff of 
the Endangered Species Recovery Program Populavons 
of D nitratoades occurred on the Mendota Wildlife Area. 
Fresno County. both east and west of the Fresno Slough. 
but the population west of Fresno Slough was regarded 
by Hoffmann (1975) as representing D. a brevinasus 
rather than exilis. though they were mmtermediate to the 
two subspecies structurally (Boolootian 1954). 
Occurrence on the Wildlife Area has not been verified. 
despite trapping in 1981 and 1993. 


San Joaquin kangaroo rats also have been taken 
recently in seasonally flooded sodume bush (A llenrolfea 
occidentalis) shrublands in the South Grassland: W ater 
District, Merced County This population is located in an 
area hustoncally considered part of the geographic range 
of te short-nosed subspecies individuals exhibu 
structural charactenstics somewhat intermediate to 
brevinasus and ¢rlis but are found on the same habstat as 
exilis and have been tentatively assigned w cxilis 
(Uohnson and Clifton 1992, Williams a al. 1993a). 
These areas are privately owned lands included in the 
wetland waterfow! casement program of USFWS 


3. Life History and Habitat 


eed and F eraging. —Ffresno Langaroo rats collect 
and carry seeds in fur-lned cheek pouches Seeds are a 
staple in thew det. but they also cat some types of green. 
herbaceous vegetation, and insects’ A wide vanety of 
seeds probably are consumed. depending on availability 
Known foods mmchude seeds of annual and perenmal 
grasses. parucularty wild oats, brome grasses (red and 
mpgut |B diandrus| brome, soft chess |B hordeaceus/). 
wild barley (Hordeum sp). mouse-tail fescue. alkah 


sacaton, and saligrass. and seeds of annual forbs such as 
filaree. peppergrass. common sprkeweed (Hemizomea 
pungens), and shepherd's purse (Capsella burs 
pastoris) (Culbertson 1946, Koos 1979). Seeds of the 
woody and semiwoody shrubs. iodine bush and 
seepweed (Sueda moguanti). also are eaten (Koos 1979) 
Seeds of woody shrubs, capecially saltbushes ae 
Giigently sought om by Tipton and short-ncecd 
kangaroo rats. and also probably are umportant for Fresno 


confinement shortly before giving birth 


Sexual maturity was attasned im as lithe as 82 days 
after turth Pregnant female Fresno kangaroo ras have 
been taken between February and March and June and 
September (Hoffmann 1974) Pregnancies between June 
and Seprember might represent second or third letters for 
adull females. summer breeding by young females born 
im the spring. or both Females are probably capable of 
breeding [wo or more umes per year 
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Breeding probably is initiated in winter after onset of 
the rainy season. Nothing is known about pair bonds in 
wild populations, but there probably are no lasting male- 
female pair bonds formed. Females may breed with more 
than one male during a breeding cycle, though typically a 
one or more females within his territory, as is true of 
closely related kangaroo rat species. Most females born 
the previous season probably do not give birth until mid- 
February or early March during years with average or 
below average rainfall. In captivity, gestation was 32 
days and young were weaned at 21 to 24 days. Average 
litter size in captive Fresno kangaroo rats was about two 
(range, one to three) (Culbertson 1946, Eisenberg and 
Issac 1963). 


Young are born in the burrow, probably within a nest 
of dried, shredded vegetation. Young remain 
continuously in the burrow until they are fully furred and 
able to move about easily. Culbertson (1946) believed 
that young Fresno kangaroo rats were not found out of the 
burrow and foraging for themselves until about 6 weeks 
old. This is consistent for estimates for Tipton and short- 
nosed kangaroo rats (D.F. Williams, unpubl. data). 


Based on li:nited information, populatious of Fresno 
kangaroo rats probably turn over annually with most 
indi viduals born in the spring or summer not surviving to 
breed the following spring (Hoffmann 1974, Williams et 
al. 19936, D.F. Williams unpubl. data). In the only study 
of Fresno kangaroo rats, Hoffmann (1974) found that 
only 2 of 75 marked animals were present on study plots 
through four trapping periods between 10 February and 
28 December. Numbers were lowest in April, prior to 
dispersal of spring-born young, and peaked in May. By 
June, juveniles comprised the majority of the population. 
Maximum longevity in natural populations is probably 
between 3 to 5 years, based on studies of short-nosed 
kangaroo rats (Williams et al. 19935). 


Reproductive potential of Fresno kangaroo rats is 
relatively low compared to most rodents. Limiting 
factors on populations are unknown, but availability of 
suitable sites for burrows, free from winter flooding, 
probably is a major factor. No specific information is 
available on limitations of food. Likewise, there is no 
information on the roles of disease and predation in the 
population dynamics of Fresno kangaroo rats. Under 
current conditions of small, isolated and potentially 
inbred populations, both disease and predation are major 
threats. 


Home range size varies by habitat features, season, 
and sex. Warner (1976) found home ranges to be small 
overall at an average of about 566 square meters (677 
square yards) at the Alkali Sink Ecological Reserve. 
Warner's data may underestimate the typical home range 
size based on reports of other kangaroo rats. For 
example, in the closely related species, D. merriami, size 
of home range averaged about 1.65 hectares (16,500 
square meters, 4.06 acres) for males and 1.57 hectares 
(15,780 square meters, 3.9 acres) for females in a study in 
New Mexico (Blair 1943). 


In one study, estimates of population densities vaned 
from about 16.7 to 24.8 Fresno kangaroo rats per hectare 
(6.8 to 10.1 per acre) during a period from February 
through December (Hoffmann 1974). Other studies 
estimated densities from 2 to 29.3 Fresno kangaroo rats 
per hectare (0.8 to 11.9 per acre) at different sites and in 
different seasons (Warner 1976, Koos 1977, 1979). 
Hoffmann (1974) believed that competition with 
Heermann’s kangaroo rat, a larger, more widely- 
distributed species that uses a broader range of plant 
communities, might be an important factor in elimination 
of Fresno kangaroo rats from sites impacted heavily by 
grazing. 


Behavior and Species Interactions.—Fresno 
kangaroo rats shelter in ground burrows that are dug by 
them or their predecessors. Burrows usually are found in 
relatively light, crumbly soils in raised areas. The surface 
area covered by the burrow system of individual Fresno 
kangaroo rats generally varies from about 2.1 to 3.7 
meters (7 to 12 fect) on a side. There are usually two to 
five burrow entrances that slant gently underground, and 
one or more holes that open from a vertical shaft. 
Tunnels are about 51 millimeters (2 inches) in diameter 
and extend about 30.5 to 38.1 centimeters (12 to 15 


branches. Nesting material or large food caches have not 
been found in the few burrows that have been excavated 
(Culbertson 1946). 


The burrow system is the apparent focus of 
territoriality in San Joaquin kangaroo rats. Except for 
young associated with females, each burrow system is 
typically occupied by a single individual. Culbertson 
(1946) found that captive Fresno kangaroo rats always 
fougm when placed together in a small cage, and 
concluded that individuals were intolerant of each other. 
Yet when given sufficient space, individuals in a captive 
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breeding colony of short-nosed kangaroo rats were more 
tolerant of others than expected from the typical 
behaviors of other species (Eisenberg 1963, Eisenberg 
and Isaac 1963). The social relations of Fresno kangaroo 
rats in the wild are unknown. 


Activity Cycles — Fresno kangaroo rats are nocturnal 
and active year round. They do not hibernate and cannot 
recover unaided from hypothermia. Tappe (1941) 
reported seeing Tipton kangaroo rats emerge from thei 
burrows and begin above-ground activities as carly as 
seven minutes before sunset in carly spring. Other 
kangaroo rats in the San Joaquin Valley are sometimes 
seen above ground by day in March and April (DF. 
Williams unpubl. observ.), but this is considered to be 
activity. In one study, the peak period of capture of 
Fresno kangaroo rats occurred later after dark than that of 
the larger, more aggressive Heermann's kangaroo rats 
(Hoffman 1985}. 


Habitat and Community Associations —Fresno 
kangaroo rats occupy sands and saline sandy soils in 
chenopod scrub and annual grassland communities on 
the Valley floor. Recently they have been found only in 
alkali sink communities between 61 to 91 meters (200 to 
300 feet) in elevation. Topography is often nearly level, 
consisting of bare alkaline clay-based soils subject to 
seasonal inundation and are broken by slightly rising 
mounds of more crumbly soils, which often accumulate 
around shrubs or grasses. Associated plant species 
filaree, wild oats, and mouse-tail fescue (Culbertson 
1946, Hoffmann 1974, Hoffman and Chesemore 1982). 


Within the alkali-sink plant associations, Fresno 
kangaroo rats probably were the most numerous small 
mammal under natural conditions, based on observations 
of the D. nitratoides population in an alkali sink 
community in the South Grasslands area of Merced 
County (Endangered Species Recovery Program unpub. 
observ.). As such, they were a keystone species, 
providing a major source of food for a variety of 
predators, including the endangered San Joaquin kit fox. 
Thew burrows were used extensively by the endangered 
blunt-nosed leopard lizard and other repules (Culbertson 
1946, Williams 1985). Their seed-caching behaviors 
may have been important in the dispersal and 
germination of some plants, and thew burrowing and 
fertility (Williams 1985). 


4. Reascus for Decline and Threats to Survival 


Reasons for Dectline.—When the Fresno kangaroo 
rat was discovered in 1891, cultivation of its habitat 
1894). By the early 1900s, it was believed to be extinct 
(Grinnell 1920), only to be rediscovered in 1933 
(Culbertson 1934). By 1974, known habitat for these 
animals had been reduced and fragmented into three 
hectares (14,629 acres) in Fresno County, primarily by 
agricultural developments, urbanization, and 
transportation infrastructures (Knapp 1975). With the 
exception of the Alkali Sink Ecological Reserve and 
adjacent private land, Hoffman and Chesemore (1982) 
reported that only 2,396 hectares (5,920 acres) of 
potentially suitable habitat remained in Fresno County. 
Of this total, they considered 2,072 hectares (5,120 acres) 
to be marginal because of heavy livestock grazing. 
Actual presence of Fresno kanguroo rats was not 
confirmed on any of the aine isolated parcels composing 
this total. 


Threats to Survival. —in spring of 1986 a levee on 
the south side of the San Joaquin River broke, flooding 
the Alkali Sink Ecological Reserve and other important 
habitat. Water nearly a meter deep covered most of the 
area for several days. 


The Alkali Sink and Kerman Ecological Reserves 
have not been actively managed since they were 
purchased as habitat for Fresno kangaroo rats and other 
species of the Alkali Sink communities. Livestock 
grazing that occurred prior to acquisition by CDPG was 
suspended after purchase, and some parcels now have 
heavy growths of herbaceous plants and deep mulch 
cover. The change in land use from grazing to no grazing 
may have been a factor in the apparent elimination and 
possible extinction of the Fresno kangaroo rats at the 
Alkali Sink Ecological Reserve. Yet, conclusive data on 
effects of livestock grazing on habitat quality for Presno 
kangaroo rats is lacking. It 1s likely that seasonal grazing 
at levels considered good range-management have a 
beneficial effect on habitat quality for D. nitratoides. 


Loss of habitat to cultivation, year-round grazing 
(which typically requires supplemental feeding), and 
conversion of land to other uses continue to diminish the 
size and quality of extant, historical habitat. Coupled 
with the resulting fragmentation and isolation of habitat. 
these developments increase the probability of 
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extinction. Flooding poses a high msk to protected 
habitat in Fresno County because of its proximity to the 
San Joaquin River and because this land is the same or 
only slightly higher in elevation than the riverbed. If a 
population of Fresno kangaroo rats still is extant in the 
area, another break in the river levee could cause its 
extinction. Other potential threats are the illegal use of 
rats, and disease and predation, any of which could 
Germano 1993). 


5. Comservation Efforts 


The Fresno kangaroo rat was listed by the State of 
California as Rare on June 27, 1971 (Title 14, Calif. 
Admin. Code, Sec. 670.5). It was subsequently changed 
by the State to Endangered status on October 2, 1980 
(Tithe 14, Calif. Admin. Code, Sec. 670.5). The Fresno 
kangaroo rat was designated as a federally-listed 
endangered species on 30 January 1985 (Table |; 
USFWS 19855). 


Accompanying the listing of the Fresno kangaroo rat 
as endangered was the designation of 347 hectares (857 
acres) as critical habitat. In 1985, when it was designated 
as critical habitat, 9.3 hectares (23 acres) were a small 
part of the 4,343-hectare (10,732-acre) Mendota Wildlife 
Area, and 296 hectares {732 acres) comprised the 
owned and managed. The remaining 41 3 hectares (102 
acres) of critical habitat were in five privately-owned 
parcels (Figure 44). Critical habitat is defined as specific 
areas within and outside the geographic area occupied by 
a species at the time of Federal listing on which are found 
those physical or biological features (I) essential to the 
conservation of the species and (II) which may require 
special management considerations or protection. 


Concern centering around the continued loss of 
extant natural communities within the geographic range 
of the Fresno kangaroo rat precipitated State listing and 
subsequent studies on the life history, distribution, and 
threats to remaining populations (Hoffmann 1974, 
Knapp 1975, Koos 1977, Hoffmann and Chesemore 
1982). The State Wildlife Conservation Board began 
acquiring habitat in 1978 in the vicinity of Whitesbridge 
Road (Fresno County) for establishment of the Alkali 
Sink Ecological Reserve. The primary purpose of these 
acquisitions was protection of State-listed species and 
alkali sink communities. Between 1978 and 1985, the 


State purchased approximately 377 hectares (931.7 
acres) at a cost of about $1.32 million (J. Gustafson pers. 
comm.). Another 1.3 hectares (3.3 acres) of previously 
cultivated land were added later to the Alkali Sink 
Ecological Reserve, making its current size 382.4 
hectares (945 acres). Acquisitions to date include 
approximately 85 percent of the designated 347 hectares 
(857 acres) of critical habitat for the Fresno kangaroo rat. 
Ecological Reserve encompasses approximately 16.2 
hectares (40 acres) in three separate parcels under private 
ownership in NE 1/4 NW 1/4 of Sec. 12, and 25 hectares 
(61.8 acres) in two separate privately owned parcels and 
approximately 9.3 hectares (23 acres) of State-owned 
lands in adjacent T14S, RISE, Sec. 11. This latter State 
parcel is a portion of the Mendota Wildlife Area, which is 
principally wetland waterfowl habitat subject to regular 
flooding. 


The CDFG developed a draft management plan for 
the Alkali Sink Ecological Reserve in 1984 (finalized in 
1990) (CDFG in lit. 1984). Management objectives 
were to be the protection of native alkali sink 
communities and the Reserve's listed biota. Measures 
addressed in this draft plan included controlling grazing, 
fencing of reserve boundaries, encouraging maintenance 
of native species, restricting collecting and hunting, and 
precluding any development. 

Williams reported in 1989 (in litt.) that management 
objectives for the Reserve had not been met and 
significant harm to ise population had occurred. 


USFWS prepared a Land Protection Pian for securing 
habitat for Fresno kangaroo rats through conservation 
casement or purchase (USFWS 19855). The Land 
Protection Plan specified protection of 1,066 hectares 
(2,635 acres) of lands contiguous to critical habitat for 
Fresno kangaroo rats, along the northern border of the 
implemented. 


In 1988, additional inventory work was undertaken 
for Fresno kangaroo rais on natural lands in Merced, 
Madera, and Fresno Counties. Additional sites in the 
South Grasslands Waterfowl Management Area of 
Merced County were found to be inhabited by this 
species, but its subspecific classification is uncertain. 
Lack of access to private lands hampered thorough 
inventories elsewhere, but no Fresno kangaroo recs were 
found on any parcels in Fresno County tha had extant 
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Figure 44 Designated cntcal habitat for the Fresno kangsroo rat 
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populations in the 1970s and carly 1980s. Attempts to 
locate Fresno kangaroo rats continued periodically in 
1989, 1990, and 1991 without success (DF. Williams 
unpub!. data). 


In the Biological Opinion for the Friant Division 
Water Contract Renewals, habitat for the Fresno 
kangaroo rat was ranked highest in pnority for protection 
by the Bureau of Reclamation (USFWS in lit. 1991). 
Before that could be accomplished, however, extant 
populations had to be located. Attempts to identify and 
inveatory all potential habitat for Fresno kangaroo rats 
within their historical range, began in September 1992 
and are continuing today. This effort was successful in 
finding only a single Fresno kangaroo rat, a male, on land 
already in State ownership. The Bureau of Reclamation 
also has funded a study of the population genetics and 
taxonomy of San Joaquin kangaroo rats. Principal 
objectives are to determine the range-wide genetic 
structure of the species and the degrees of differentuation 
of the various fragmented populations (Patton in litt. 
1994). This work still is in progress. 


The Endangered Species Recovery Program continued 
the search for extant populations of Fresno kangaroo rats 
and initiated management studies of kangaroo rats on the 
there apparently are no extant populations on these 
reserves, the initial objectives are to measure population 
sizes of Heermann’s kangaroo rats and vegetation 
characteristics on four plots, two on cach Reserve. If 
future funds are provided, grazing could be initiated in 
future years and vegetation and population responses of 
Heermann’'s kangaroo rats measured. The goal would be 
to find a vegetation management regime that reduces 
populations of Heermann’s kangaroo rats. Population 
responses to both grazing and burning are being tested in 
habitat for a small population of D. nitratoides on 
Lemoore Naval Air Station, funded by the Navy and 
conducted by the Endangered Species Recovery 
management studies on Pixley National Wildlife Refuge. 
directed at determining appropnate habitat management 
for Tipton kangaroo rats, are expected to provide some 
information needed to manage habitat for Fresno 
kangaroo rats. This strategy assumes that Fresno 
kangaroo rats will be available for translocation to the 
require that a population be located or that one or more of 
the extant populations peripheral to the histoncal range 
of the Fresno kangaroo rat prove to be genetically and 


3. How to manage natural lands to enhance habitat 
for Fresno kangaroo rats. 


The second step to recovery involves instituting 
actions dictated by resolution of these issues, such as 
restonng and protecting of habitat, possibly translocating 
populabons, and continuing management studies and 
of sufficient habitat for Fresno kangaroo rats to maintain 
a viable population cannot await the resolution of all 
these issues, though. There already 1s histoncal habitat in 
public ownership, though it is not sufficsently protected 
from catastrophes, such as flooding, nor appropriately 
monitored and managed for Fresno kangaroo rats. But. 
even with opumal habitat management, these parcels 
appear to be too small and vulnerable to both flooding 
and other catastrophes to provide the only refuges for the 
species. Thus, protection of the large block of natural 
land north of and between the Alkali Sink Ecological 
Reserve and the San Joaquin River and even larger 
blocks elsewhere 1s needed. 


The largest existing block of natural land that was 
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historical habstat for Fresno kangaroo rats is located in 
western Madera County (Williams 1990). Approximately 
12,000 hectares (30,000 acres) are located in contiguous 
parcels. Fresno kangaroo rats still possibly ¢x1s1 on some 
part of thus property, but access was given to Endangered 
Species Recovery Program to survey oaly two parcels 
comprising less than 10 percent of the wtal. Fresno 
kangaroo rats were not located on either parcel, thoug. 
blunt-nosed leopard lizards, San Joaquin kit foxes, and 
paimate-bracted bird's beak were seen or known from the 
sites or general area (Williams 1990, D.F. Williams 
unpubl. data). Because this area provides the highest 
poteaual for containing an extant population of Fresno 
kangaroo rats, and also is an important element in the 
recovery of palmate-bracted bird's beak and blunt-nosed 
leopard lizards, protection and management of parcels 
there is considered of greater importance than elsewhere 
on parcels that are not known to be currently occupied. 


The population of San Joaquin kangaroo rats a 
Lemoore Naval Air Station is the only one in public 
ownership in Kings County, and is endangered 
regardless of its taxonomic identity as the Fresno or 
Tipton kangaroo rat. Though the Navy has instituted 
habitat management studies on the parcel, it 1s too small 
to support a viable population indefinitely. The occupied 
site was formerly farmed, but then was reured to provide 
@ motorcross track for Navy personnel. Kangaroo rats 
probably colonized the site by dispersing from the 


formerly-cccupied land around a nearby runway. 
Restoration and enhancement of habitat next to the 


runway is not an opuon because this could attract birds 
and increase the probability of planes striking birds. 
Expansion of the existing habitat area by retiring land 
next to the motorcross site and managing it appropnately 
is important to masntamning the kangaroo rat population. 
Because the land is owned by the U.S. Government and 
18 part of the aur stavon, acquisition would not be needed, 
and the loss of revenue from the agncultural lease would 
be small compared to the cost of protecting habitat 
elsewhere. The amount of land needed cannct be 
calculated precisely now, but the initial addition of 32 to 
65 hectares (80 to 160 acres) to the 38 hectares (97 acres) 
of existung habstat would provide space and habstat for an 


expanding population. The sooner this is accomplished, 
the greater the chances that the population can be saved. 


Restoration of habitat and, if necessary, 
reestablishment of Presno kangaroo rats on the Alkali 
Sink and Kerman Ecological Reserves also are elements 
of the recovery of the species, but until management 


issues, including protecuon from flooding, are resolved, 
these have lower priority. Reducing the accumulation of 
mulch and ground cover of weedy grasses has priority 
over other management issucs on these reserves. 
Restoration to opumal conditions at the Kerman Reserve 
for Fresno kangaroo rats may also require establishment 
of saltbushes and other shrubs. 


Size of occupied habstat areas for recovery ideally 
should be several thousand acres each, but no existing or 


potential habitat area comes near to the minimum 
desirable size. Therefore, criteria are scaled tw size of 
existing and potential habitat areas. With habitat 
management, these parcels should be adequate to support 
populations. Three separate populations reduce the risk 
of extinction by environmental catastrophes, and 
cons.derably enhance the prospects of recovery. A larger 
number of separate populations is possible, but obtaining 
more than four large populations on public lands 
probably is not very practical given the amount and 
distribution of natural lands within the historic range of 


the species. 


Recovery Actions —Recognizing thai genetic and 
taxonomic studies (Patton in lit. 1994, J.L. Patton pers. 
comm.) and habitat surveys already are in progress, 
critical recovery actions needed now are: 


1. Complete the studies on relationships and 
taxonomic identity of isolated populations of 
San Joaquin kangaroo rats. 


2. Intensify and continue efforts to locate 
populations of Fresno kangaroo rats within the 
historical range of the species. If a population is 
found, capuve breeding should be considered as 
a recovery option depending on the size of the 
population 


3. Continue and increase habitat management 
studies. 
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acquire utle or easement to appropriate parcels 
from willing sellers. 


Recovery actions that also are needed, but after 
cniucal acuons are implemented or completed are: 


7. Protect additional habitat for Fresno kangaroo 
rats in Kings County, where populations of the 
species are discovered. Habitat should be in 
blocks of at least 384 hectares (950 acres), 
preferably larger, with one block no less than 
1,012 hectares (2,500 acres). 


8 Work with landowners in western Madera 
County to determine presence or absence of the 
species there. If a population is found, assess 
translocating populations to public lands in 
Fresno County. 

9. Restore habitat for Fresno kangaroo rats on the 
Restoration should include manipulation of the 
plant community to favor Fresno kangaroo rats 
over Heermann’s kangaroo rats. 


10. Reintroduce Fresno kangaroo rats to restored 
and unoccupied habitats on ecological reserves 
and newly-protected parcels. 


11. Monitor all populations and their supporting 
biotic communities annually for a 10-year 
period, then at 3-year intervals until recovery is 
achieved. 


12. Manage habitat for Fresno kangaroo rats as 
needed. 


J. Twron Kancaroo Rat 
(DiPODOMYS NITRATOIDES NITRATOIDES) 


1. Description and Taxonomy 


Taxonomy .—The Tipton kangaroo rat is one of three 
subspecies of the San Joaquin kangaroo rat. The type 
specimen of the Tipton kangaroo rat was collected from 
Tipton, Tulare County, California, in 1893 (Merriam 
1894). See account of the Fresno kangaroo rat for a 
discussion of taxonomic history of D. a. nitratoides. 
Hafner (1979) examined samples of Tipton and short- 
nosed kangaroo rats, and, using detailed analyses, 


established better-defined boundaries between the two 
subspecies than those of previous researchers. He 
concluded that samples from populations northeast and 
east of Bakersfield, and in upland saltbush communities 
above the southern and eastern borders of the Tulare 
Basin floor were characteristic of populations of short- 
nosed kangaroo rats, typified by reference samples from 
the Carrizo Plain, San Luis Obispo County. Hafner’s 
(1679) analyses showed that the subspecies boundary on 
thy: southwest in Kern County nearly coincided with the 
C aiformia Aqueduct, which is positioned just above the 
Valley floor along the edge of the more steeply sloping 
foothills in areas that do not flood extensively. The 
natural boundary between these two subspecies on the 
southwest was probably a narrow zone of seasonal and 
permanent wetlands around Kern and Buena Vista lakes 
and the Kern River channel that meandered north from 
the cast edge of the Elk Hills to historical Goose Lake. 
Historical barriers between the two subspecies probably 
were intermittent in some spots. More recent flood 
control and diversion of waters from the Kern River for 
probably allowed for increased genetic exchange 
between the two subspecies. Today, the California 
Aqueduct and large expanses of irngated cropland again 
have isolated these populations. 


Description —See account of the Fresno kangaroo 
rat for a general description of the species. On average, 
adult Tipton kangaroo rats weigh about 35 to 38 grams 
(1.23 to 1.34 ounces), have a head and body length of 
about 100 to 110 millimeters (3.94 to 4.33 inches) and a 
tail about 125 to 130 millimeters (4.92 to 5.12 inches) in 
length. The Tipton kangaroo rat is larger than the Fresno 
kangaroo rat and smaller than the short-nosed kangaroo 
rat. 


Identification —See the Fresno kangaroo rai account 
for distinguishing Tipton kangaroo rats from other co- 
occurring species. The Tipton kangaroo rat can be 
distinguished from the Fresno kangaroo rat by its larger 
average measurements: total length for males, 235 
millimeters (9.25 inches), for females, 221 millimeters 
(8.7 inches); length of hind foot for males 34.7 
millimeters (1.37 inches), for females, 33.6 millimeters 
(1.32 inches), mean inflation of the auditory bullae for 
males, 22.1 millimeters (0.87 inch), for females, 21.8 
millimeters (0.86 inch) (Hoffmann 1975) (see accounts 


of Fresno and shori-nosed subspecies for corresponding 
average measurements). 
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2. Historical and Current Distribution 


Historical Distribution — The histoncal geographic 
range of Tipton kangaroo rats (Figure 45) was estimated 
to cover approximately 695,174 hectares (1,716,480 
acres) (Williams 1985). Tipton kangaroo rats were 
distributed within an area on the floor of the Tulare Basin, 
extending from approximately the southern margins of 
Tulare Lake on the north; castward and southward 
approximately along the eastern edge of the Valley floor 
in Tulare and Kern Counties. The southern and western 
extent of their range was the foothills of the Tehachapi 
Mountains (south) and the marshes and open water of 
Kern and Buena Vista lakes, and the sloughs and 
channels of the Kern River alluvial fan. Farther north, the 
western boundary was approximately along the Buena 
Vista slough of the Kern River channel into Goose Lake. 
The approximate line on the northwest is marked by the 
city of Lost Hills, Kern County; Kettleman City, Kings 
County; and Westhaven, Fresno County. Prior to 
development of water-diversion and irrigation systems 
over the past several decades, this area bounded three 
large lakes, Tulare, Kern, and Buena Vista, together with 
marshlands that were unsuitable habitat for kangaroo rats 
(Boolootian 1954, Hoffmann 1974, Hafner 1979, 
Williams et al. 1993a, Williams 1985). 


Current Distribution —By July 1985, the area 
inhabited had been reduced, primarily by cultivation and 
urbanization, to about 25,000 hectares (63,000 acres), 
only about 3.7 percent of the historical acreage. 
Additional small parcels not surveyed by Williams 
(1985) have since been found to be inhabited. Tipton 
kangaroo rats also have reinhabited several hundred to a 
few thousand acres that were in crop production in 1985 
but have since been reured because of drainage problems 
or lack of water, or acquired by State and Federal 
agencies for threatened and endangered species 
consc'vation. Most notable has been a mix of mostly 
agricultural and some natural land on the Kern Fan 
Element, some of which is now within the Kern Water 
Bank Habitat Conservation Plan area. This project 
provides over 4,000 hectares ( 10,000 acres) of habitat for 
threatened and endangered species, though a lesser, 
unknown amount actually has been naturally recolonized 
been the loss of several hundred to a few thousand acres 
of habitat that have been developed. Thus, the current 
acreage of occupred habitat is unknown, but probably 
does not differ much from the 1985 estimate. 


Current occurrences are limited to scattered, isolated 
areas clustered west of Tipton, Pixley, and Earlimart, 
around Pixley National Wildlife Refuge, Allensworth 
Ecological Reserve, and Allensworth State Historical 
Park, Tulare County; between the Kern National 
Wildlife Refuge, Delano, and in natural lands 
surrounding Lamont (southeast of Bakersfield), Kern 
County; at the Coles Levee Ecosystem Preserve; and 
other, scattered units to the south in Kern County (Figure 
45). 


3. Life History and Habitat 


Food and Foraging.—Tipton kangaroo rats cat 
mostly seeds, with small amounts of green, herbaceous 
vegetation and insects supplementing thei diet when 
available. Most aspects of food and foraging of Tipton 
kangaroo rats are identical to those of Fresno kangaroo 
rats. See the account of the Fresno kangaroo rat for more 
information. 


Reproduction and Demography —Little specific 
information has been published on reproduction of 
Tipton kangaroo rats. Generally, this aspect of their 
biology is extremely similar to that of the Fresno 
kangaroo rat (see that account for details). Five Tipton 
kangaroo rats being held in captivity to prevent their 
death by permitted destruction of their habitats each gave 
birth to two young (DJ. Germano pers. comm., DF. 
Williams unpubl. observ., S. Yoerg pers. comm.). 


Reproduction commences in winter and peaks in late 
March and early April (Figure 46). Most females appear 
to have only a single litter, though some adult females 
have two or more, and females born early in the year also 
may breed (Endangered Species Recovery Program 
unpubl. data). 


At the Paine Wildflower Preserve south of Kern 
National Wildlife Refuge, Clark et al. (1982) estimated a 
density of 2.6 Tipton kangaroo rats per hectare (1.05 per 
acre) in the “best” habitat above flood level, and 1.5 per 
hectare (0.61 per acre) in “poor” habitats subjected to 
flooding and disturbance by past disking of the soil. 
Hafner (1979) estimated relative densities of Tipton 
kangaroo rats at 13 sites representing areas from 
throughout the geographic range and most plant 
communities in which Tipton kangaroo rats were known 
to occur. Densities ranged from a low of | to 2 per 
hectare (0.4 to 0.8 per acre) in alkaline and terrace 
grasslands with a sparse cover of seepweed to a high of 
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Figwre 46. Percentage of reproductive female Tipton kangaroo 
rats. Based on weekly censuses at Pixley National Wildlife 


Refuge (Endangered Species Recovery Program unpubi data). 
weeks 3 Jan. 1993 to 19 Sep. 1994. 


about 7 to 9 per hectare (2.8 to 3.6 per acre) in saltbush 
scrub. 


In 1985, surveys through the remaining extant habitat 
resulted in estimated densities, based on numbers of 
burrow systems, ranging from less than | per hectsre to 
SO per hectare (less than 0.4 to 20.2 per acre). Areas 
supporung very low densiues had few nouceable features 
in common. Sites on the castern perimeter of the 
geographic range in terrace grasslands had consistently 
low densiues. Areas subjected to prolonged flooding 
also supported few kangaroo rats. 


At Pisley National Wildlife Refuge on two plots, 
density estimates in June 199! during drought were 3.0 to 
3.8 Tipton kangaroo rats per hectare (1.2 to 1.5 per acre). 
After the end of a 5.5 year drought in April 1991, a 
populauon wrupvon occurred, and peaked in January 
1993. Subsequently, density declined from the high of 
88.2 per hectare (35.7 per acre) in January 1993 to a low 
of 1.1 per hectare (0.45 per acre) in April 1995. The 
shape of tus population decline is illustrated by the 
aumber of Tipton kangaroo rats known to be alive cach 
month in Figure 47 (Endangered Species Recovery 
Program unpubl. data). During the decline, annual 
rasnfall was greater than average and little or no livestock 
grazing occurred in the pasture where the plot was 
located Kangaroo rats could not use thew usual defenses 
of speed and alertness. adaptations for habstats with 
sparse, low vegetation. and many may have been taken 
by predators High rainfall also may have caused death 
from water pe:.ctrating burrows and drowning occupants. 


spoulang seed stores, or causing death from hypothermia 
or pneumonia-like diseases that have been observed to 
afflict these animals when placed in a cool, moist 
enviroament (Endangered Species Recovery Program 
unpubl. observ ). 


Behavier and Species Interactions.—Tipws 
kangaroo rats live in ground burrows. Most burrows 
probably are dug by the occupant or a predecessor of the 
same species. Burrows are typically simple, but may be 
unbranched or branched, including imterconnecting 
tunnels. Most burrows are less than 25 centimeters (10 
inches ) deep (Germano and Rhodehame! 1995). Nothing 
else specific to the behavior of the Tipton subspecies has 
been published (see Fresno kangaroo rat for a general 
discussion of behavior and species interactions). 


Tipton kangaroo rats are food for a variety of 
predators: coyotes, San Joaquin kit foxes, long-tailed 
weasels, Amencan badgers, owls, hawks (San Joaquin 
kangaroo rats infrequently emerge from thei burrows 
during daylight; Tappe 1941, Williams et al. 19935), 
vanous species of snakes, and probably others. Except 
for small, isolated populations, predation is unlikely to 
threaten Tipton kangaroo rats. The increasing 
fragmentation of the range of Tipton kangaroo rats, 
however, increases the vulnerability of smal! populations 
to predation. 


Habitat and Community Associations —Tipwon 
kangaroo rats are limited to arid-land communities 
occupying the Valley floor of the Tulare Basin in level or 














Figure 47 Number of Tipton kangaroo rats known to be alive 


each month Endangered Species Recovery Program data are 
for plot at Pixley Natonal Wildlife Refuge 














Nevada to the east, Tehachap: Mountains to the south, 
and Tembior Range to the west) flood much of these low- 
lying communities occupied by Tipton kangaroo rats. 
Areas with standing water dumng porvons of winter and 
spring (vernal pools) become alkaline playas when the 
water has evaporated allowing Tipton kangaroo rats to 
recolonize these areas even though alkaline water lies 
close to the surface of the soil, year around. Presumably 
during flooding, individuals are cither drowned or 
captured by predators after being forced from their 
burrows, or escape to higher ground (Williams |985). 


Although Tipton kangaroo rats occur in terrace 
grasslands devoid of woody st 'ubs, sparse-to-moderate 
shrub cover is associated with populations of high 
density. Typically, however, burrow systems are located 
im open areas; only in areas of dense shrub cover are 
burrows usually located beneath shrubs. Terrain not 
subject to flooding 1s umportani for permanent occupancy 
by Tipton kangaroo rats. 


Burrows of Tipton kangaroo rats are commonly 
located in slightly elevated mounds, the berms of roads 
(where placed above ground level), canal embankments. 
railroad beds, and bases of shrubs and fences where 
windblown soils accumulate above the level of 
surrounding terrain Soft souls, such as fine sands and 
sandy loams, and powdery souls of finer texture and of 
densives of Tipton kangaroo rats than are less saline and 


alkaline, sandy-ioam, loam, and clay-loam soils of 
poruons of the eastern margins of thew geographuc range. 
supporting terrace grasslands. This may relate to how 
crumbly the souls are, the type of plant communities they 
support, or both (Williams 1985). 


At Pixley National Wildlife Refuge. Tipton kangaroo 
rats are the most sumerous small mammal. They 
dominate grazed annual grassland on the refuge, where 
they typrcally outnumber Heermann’s kangaroo rats, the 
second most numerous species. Other common, small 
mammiaiian associates are San Joaquin pocket mice and 
deer mice (Williams and Germano 1991, D.F. Williams 


4. Reasoas for Deciine and Threats to Survival 


Reasons for Decline —The principle reason for the 
decline of Tipton kangaroo rats was the loss of habitat 
due to agricultural conv rsion. Agnculture followed the 
gold rush of the 1850s, first developing on the nonsaline 
soils of the alluvial flood plains and forests of the ex Aern 


Basin (approximately the northern half of the Valley). 
By 1978, however, only about 195,000 hectares (370,000 
acres) out of a total of about 3.4 million hectares (8.5 
millon acres) on the San Joaquin Valley floor remained 
as non-developed land (Williams 1985). 


An aerial survey conducted in late 1983, together 
with selected ground inspections and other sources of 


1,035,296 hectares (2,556,288 acres) on the floor of the 
Tulare Basin (Werschkull et al. 1984) Ignoring minor 
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Because of the large amount of salts in soils on the 
Tulare Basin floor, lack of natural drammage to the ocean. 
and the desert climate, build up of salts im the so: and 


probably will be lost to thus purpose (Willams 1985) 


$. Censervetion Efforts 


In additon to being federally listed as endangered in 
1988 (USFWS 1988), the Tipton kangaroo rat was listed 
by the State of Calforma as Endangered in | 989 (Table 
|, Wilhams and Kulburn 1992) Mitigation actuions and 
( mpensapon funds to purchase natural lands providing 


habit for Tiptoe kengeroo com heve eoscleed ic 
preservanon of porvons of key areas m the Allensworth 





County Bullctuns that both are efficacious and acceptable 
to land owners (R.A. Marovich pers. comm.). 


6 Recovery Strategy 


The mayor issues in recovering the Tipton kangaroo 
rat are habstat management and protection of blocks of 
ther natural or restored habitat to maintain viable 


because some surviving populations eventually wrupted 
and individuals recolonized areas where they had been 
chminated Contributing to thus panern of populapoe 
dynamics is Compeuvon with Heermann 5 Langaroo rats. 
whuch are much larger. more general in the habitat 
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requirements, and more successful im mamtasming 
populanoas in a fragmented landscape Ai umes when 
the envwonment is poorty susted to Tipton kangaroo rats. 
compeuuon with Heermann s Langaroo rats may Cause 
ehumunavon of the former Because of the fragmentation 
and wsolapon of remsumng habuat. when these natural 
processes ensue, local extuuncuon without opportunsty for 
laser recolomzaboe results. This process already has run 
or nearty run its course with Fresno kangaroo rats. There 
are several blocks of habstat for Fresno kangaroo rats left. 
ranging from about 16.2 hectares (40 acres) to several 
from shou 259 to 2,023 hectares (640 to 5,000 acres), 
and one of sbout 12.141 hectares (30.000 acres), yet none 
are known to harbor Fresno kangaroo rats Because the 
decline and fragmentavon of Tiptce Langaroo rat habstat 
has occurred much more recently. probably a sumslar fate 
awaits * uniess there 1s management imtervenvon. and 
comservauoce lands for tus species are sufficrently large 
and diverse to reduce or eluminate the adverse effects of 
' ame environmental processes. Thus, the two key 
elements of a recovery strategy for Tipton kangaroo rats 
we 


1. Determining how to manage natural lands to 
enhance habitat for Tipton kangaroo rats that 
lessens the frequency and severity of populawon 
crashes and negative impact of compeution with 
Heermann 's kangaroo rats 


2 Consobdaung and protecung blocks of sustable 
habuat for Tipton kangaroo rats to minimize the 
effects of random catastrophic events (eg. 
drought, flooding. fire) on thew populavons 


These blocks should be of several thousand acres 
each with a core of at least 2,000 hectares (about $000 
acres) of thigh quality hebitet Ghat is not subject to 
penadx flooding from overflowing streams or sheet 
flooding from torrential rain. They should provide 
topographx diversity and diversity of plant communities 
The vegetation should be actively managed by an 
appropriate level of livestock grazing wo prevent 
excessive accumulabon of mulch and growing plants 
au! such ume as Opurmurmn management (ondivoms are 
determuned by soentufx research 


The existing configuration of the natural land- 
developed land mosax is such that its umpracucal and 
tno € pensive to propose reconnecting the large blocks of 
land on Tulare and northern Kern and southern Kings 
Cowntes with the lands on the western edge of the V alley 





2 


and the isolated blocks un the southern end of the Valley 
Instead. by protecuon of addmonal natural land and 


restorapoe of comuguous agncultural land with drasnage 
problems, sufficient habitat im Guee wees can be 


protected economucally the Kern Fan area, the Pisiey 
Navonal Wildhfe Refuge-Allensworth Natural Area 
and the Kern National Wildlife Refuge-Semisropic 
Rudge areca 


Recovery Actions —Needed recovery acvons are. 


1. Expand, coordinste, and continue habia 
management stuwne* of Tipton kangaroo rats at 
sites represenung the rane? of existing habitat 
condivons for “se species. 


Insuate tuches of competuvon between Tipton 
and Heermann’s kangaroo rau. focusing 
pnmanly on how different habitat management 
prescrnpuons affect the populanon dynamucs of 
the two species at sites of coexistence. 


Design and implement a range. wide populanon 
momitonnag program that measures population 
and environmental fluctuations a sites 
representative of the range of natural land sizes 
and habitat condions for the species. 


Inventory and assess existing natural land and 
drasnage problem parcels contiguous to and 
near existing protected natural lands and 
develop a protection plan that ranks parcels that 
may be available according to thew size and 
potenual for supporting Tipton kangaroo rats. 
with the obyectrve of connectung and expanding 


a Pisley National Wildlife Refuge and the 
scattered parcels of the Allensworth 
Ecological Reserve. 

Kern Nanonal Wiidhfe Refuge and the 


scatiored parcels of the Semutropaxc Rudge 
conservanon lands. 


Kern River alluvial fan area inchuding the 
Kern Fan Element, Cole's Levee 
Ecosystem Preserve. and other mitigation 
parcels 


Additonal lands which after inventory 
and assessment are denu fed as important 
to the two key elements of the recovery 
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strategy for Tigtoe kangaroo rats. 


$. Develop and implement research on restoratice 
of habeus for Tipton kangaroo rats. inchudsng 
cost-effective mechenioms t protect bob 

natural and restored habstat from flooding 





6 Restore habits on retired agricultural lead ws 
necked 


K. Baserr-Nosep Leorasp Laas 
(Gasspaisa Si1A) 


1. Descriptice and Taxcaemy 


Taxonomy —The blunt-ncsed leopard lizard was 
described and named by Steyneger (| 890) as Crotaphytus 
silus, from a specimen collected in Fresno, Califorma 
Cope (1900), however, considered the blunt-nosed 
leopard lizard to be « subspecies of the long-nosed 
leopard lizard (C. wislizenii), and listed it as Cw. silus. 
Under this arrangement. leoperd lizards and collared 
lizards were placed im the same genus. Smith (1946) 
separmed the collared from the leapard lizards. placing 
the lamer in the genus Gambelsa The bases for separation 
were differences in head shape. presence or absence of 
gedar (Gwoat area) folds. and differences in bony plates 
on the head. The subspecific status of GC. w. silas was 
retained by Smith (1946). This generic aplt was aot 
universally agreed upon and the status. both generic and 
specific. of the lizards remamed comtrovernmal unui 
Montamucci (1970) presented a sold argument for 
specific status based upon the study of hybrids between 
the long-eoeed and blunt-ecceed leopard lizards 
Montanucc: et al (1975) agmn separseed Gambelia from 
Crotaphyts, resulting 2 the name Gambelic sila 
(leanings 1967). Frost and Collies (1968), Collins 
(1990), and Germano and Williams (1993) used the 
spelling mia to property agree im gender with the genus 
(mamma vis 


Descrigtien — The biunt sosed leopard lizard (Figure 
48) ws relatively large lizard of the farmsly |guansder. 
with & long. regeneratyve tau! long. powerful hand lumbs. 
and a short, blunt snout (Smith 1946, Stebbins | 985) 
Adult makes are \ar ger than adult fermaies ranging 10 wre 


from 87 to 120 mullameters (} 4 to 4 7 inches) snowt- vent 
length (T ollestrup 1982) Prom snout to vemt. females are 
86 w 111 millimeters long (3.4 to 44 inches) Adah 


males weigh between 31.8 and 374 grams (1.) w 15 


ounces), and adult femaies weigh betweea 20.6 and 29.3 
grams (0.8 t 1.2 ounces) (Uptain et al. 1985). Mates are 
casungushed from females by they calarged postanal 
scales, femoral pores (visible pores ca the underside of 
the Gugh |. temporal and mandsbular musc ies (muscies ca 
the skull that close the jaws), and tm! base (Mostasucci 
1965). 


Although bluat-eosed leopard hzards are darter than 
other leopard lizards. they exhibit tremendous vanatios 
in color and patters on the back (Tanner and Banta 1963, 
Montaaucci 1965, 1970). Background color ranges from 
yellownsh or hgit gray -brown to dart brows depeading 
on the surrounding soul color aad vegetabon associatios 
(Smith 1946, Montanucci 1965, 1970, Sesbbias 1985). 
The under surface 1s unifonaly white 














The color patters on the back consists of longstudinal 
rows of dark spots interrupted by a series of from 7 to 10 
white. cream-colored. or yellow transverse bands is the 
blunt-nosed leopard lizard, the cross bands ae much 
broader and more distinct then in other leopard lizards 
and extend from the lsteral folds on cach side tw the 
maddie of the back. where they meet or alternate along the 
mudhine of the back With increasing age the cross bands 
may fade and the spots may become smaller and mare 
sumerous, particularty in males (Montanucci 1967. 
Smith 1946). Similarly colored beads ax rows of 
tramsverse spots produce a bandec appearance to the tail 
(Sensth 1946) Juveniles have blood-red spots on the back 
that darken with age. becoming brown whee sexual 
maturity s reached. although a few adults retme reddish 
centers to the spots (Montanucc: 1967) 








Drewing 
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Except for the throat, undersides are uniformly white 
to yellow in immature lizards and prenupual females. 
Nuptial females have bight red-orange markings on the 
sides of the head and body and the undersides of the 
thighs and tail. This color fades to pink or light orange by 
late July. Males in many populations develop a nuptal 
color during the breeding season thai spreads over the 
entire undersides of the body and limbs. This salmon 10 
bright rusty-red color may be maintained indefinitely 
(Montanucci 1955). 


Identification —The biunt-nosed leopard lizard can 
be distinguished from the long-nosed leopard lizard -y its 
color pattern, truncated snout, and short, broad triangular 
head (Stejneger 1890, Smith 1946). The blunt-nosed 
leopard lizard has dark blotches on the throat instead of 
parallel streaks of the long-nosed leopard lizard. Other 
number cf maxillary and premaxillary teeth (this may be 
directly related to the shortened snout) and a smaller 
variation in the number of femoral pores (Smith 1946). 
In general, blunt-nosed leopard lizards can be 
distinguished from all other leopard lizards by their 
retention into adulthood of the primitive color pattern 
shared by all young leopard lizards (absence of 
omamentation around the dorsal spots; retention of wide, 
distinct cross bands; presence of gular blotches; and 
fewer spots arranged in longitudinal rows) (Smith 1946, 
Montanucci 1970). 


2. Historical and Current Distribution 


Historical Distribution —The blunt-nosed leopard 
lizard is endemic to the San Joaquin Valley of central 
California (Stejneger 1893, Smith 1946, Montanucci 
1965, 1970, Tollestrup 1979a). Although the boundaries 
of its original distribution are uncertain, blunt-nosed 
leopard lizards probably occurred from Stanislaus 
County in the north, southward to the Tehachapi 
Mountains in Kern County (Figure 49). Except where 
their range extends into the Carrizo Plain and Cuyama 
Valley west of the southwestern end of the San Joaquin 
Valley, the foothills of the Sierra Nevada and Coast 
Range Mountains, respectively, define the eastern and 
western boundaries of its distribution. The blunt-nosed 
leopard lizard 1s not found above 800 meters (2,600 feet) 
in elevation (Montanucci 1970). The blunt-nosed 
leopard lizard hybridizes with the long-nosed leopard 
lizard where their ranges meet in Ballinger Canyon and 
others (Santa Barbara and Ventura Counties) in the 
Cuyama River watershed (Montanucci 1970, Le Fevre in 
litt. 1976). 


Current Distribution —Although the biunt-nosed 
leopard lizard has been listed as endangered for 30 years, 
there has never been a comprehensive survey of its entre 
historical range. The currently known occupied range of 
the blunt-nosed leopard lizard is in scattered parcels of 
undeveloped land on the Valley floor, and in the foothills 
of the Coast Range. Surveys in the northern part of the 
San Joaquin Valley « ocumented the occurrence of the 
blunt-nosed leopard lizard in the Firebaugh and Madera 
Essential Habitat Areas (Williams 1990). Essential 
Habitat Areas were defiaed in previous recovery plan 
editions for this species as undeveloped wildlands 
lizard and essential to the continued survival of the 
species (USFWS 1980a, in litt. 1985). 


In the southern San Joaquin Valley, extant 
populations are known to occur on the Pixley National 
Wildlife Refuge, Liberty Farms, Allensworth, Kern 
National Wildlife Refuge, Antelope Plain, Buttonwillow, 
Elk Hills, and Tupman Essential Habitat Areas, on the 
Carrizo and Elkhorn Plains, north of Bakersfield around 
Poso Creek, and in western Kern County in the area 
around the towns of Maricopa, McKittrick, and Taft 
(Byrne 1987, R.L. Anderson pers. comm., L.K. Spiegel 
pers. comm.). Personal observations by DJ. Gemano 
have been made at the Kern Front oil field, at the base of 
the Tehachapi Mountains on Tejon Ranch, and just west 
of the California Aqueduct on the Tejon and San Emizdio 


the Lone Tree, Sandy Mush Road, Whitesbridge, Horse 
(CDFG 1985; Figure 47). The species is presumed to be 
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Figure 49 Dnistmbuvonal records for the blunt nosed leopard lizard (Gambela stla) 
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coast horned lizards (Phrynosoma coronatum ), California 
whiptails (Cnemidophorus tigris), and spiny lizards 
(Sceloporus spp.). Young of its own species also are 
eaten (Montanucci 1965, Kato et al. 1987, Germano and 
Williams 1994a). Because they have similar dicts, 
(Montanucci 1965, Tollestrup 1979d). 


begins within a month of emergence from dormancy and 
lasts from the end of Apnl through the beginning of June, 
and in some years to near the end of June. During this 
pernod, and for a month or more afterward, the adults 
often are seen in pairs and frequently occupy the same 
burrow systems (Montanucci 1965, Germano and 
Williams 19945). Male territories may overlap those of 
several females, and a given male may mate with several 
females. Copulation may occur as late as Junc 
(Montanucci 1965). 


Two to six eggs averaging 15.6 by 25.8 millimeters 
(0.6 by 1.0 inch) are laid in June and July, and their 
numbers are correlated with the size of the female 
(Montanucci 1967). Under adverse conditions, egg- 
laying may be delayed | or 2 months or reproduction may 
not occur at all (Montanucci 1965, Tollestrup 1979b, 
1982, Germano et al. 1994). Eggs are laid in a chamber 
either excavated specifically for a nest or already existing 
within the burrow system (Montanucci 1965, 1967). 
Females typically produce only one clutch of eggs per 
year, but some may produce three or more under 
favorable environmental conditions (Montanucci 1967, 
USFWS 1985a, Germano and Williams 1992, Williams 
et al. 19930). After about 2 months of incubetion, young 
hatch from July through carly August, rarely to 
September, and range in size from 42 10 48 millimeters 
(1.7 t 1.9 inches) snout-vent length (Montanucci 1965, 
Tollestrup 1982). Before their first winter, young 
leopard lizards may grow to 88 millimeters (3.5 inches) 
in snout-vent length (Montanucci 1967). 


Sexual maturity is reached in from 9 to 21 months, 
depending on the sex and environmental conditions 
(USFWS 1985a). Females tend to become sexually 
mature earlier than males. breeding for the first ume after 
the second dormancy, while males usually do not breed 
until later (Montanucci 1965, 1967). 


The relative proportions of the three age groups 
(adult, subadult, hatchling or young -of -the- year) change 


27 percent subadults, and || percent hatchlings in 1984 
(Uptain et al. 1985). 


Age structure of adults during a 7-year period on the 
Elkhorn Plain (Williams et al. 1993a, Endangered 
Species Recovery Program unpubl. data), was determined 
in 1995; percentages of 2, 3, 4, and 5 year-old males were 
69.5,21,6.5, and 2, respectively. Percentages of females 
2, 3, and 4 years old were 70, 22, and 7.5; none were 
recaptured older than 4 years. Parker and Pianka (1976) 
made estimates for the long-nosed leopard lizard based 
on their data for a Utah population, which are consistent 
with the age structure and reproductive situation 
described for the blunt-nosed leopard lizard. Maximum 
longevity would thus be 8 to 9 years with an annual 


survivorship of about 50 percent. 


In several populations, and during most of the year, 
males appear to outnumber females by a ratio of 2:1 
(Montanucci 1965, Uptain et al. 1985, Kato et al. 19875). 
Mullen (1981) reported that the ratio of males to females 
was 3:1, whereas Montanucci (1965) found that the 
numbers in a Valley floor population were equal. Uptain 
et al. (1985) showed that, although 63 percent of the 
hatchlings in a population on Pixley National Wildlife 
Refuge were male, the male:female ratio varied 
seasonally from 2:1 in the spring, to 1:1 in the summer, 
and to 2:3 in the fal!. These were all based on short-term 
studies. In contrast, populations on two plots on the 
Elkhorn Plain over several years typically had adult and 
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subadukt sex ratios of about 1:1 (1:1.04). Females 
outnumbered males more often than the reverse during 
census periods in May and June. Hatchling sex ratios, 
about 1.5:1 and 2.5: 1 male-female (Williams et al. 19930, 
Germano and Williams 1994b, Endangered Species 


Recovery Program unpubl. data). 


Male and female home ranges often overlap. The 
mean home range size varies from 0.1 to 1.1 hectares 
(0.25 t 2.7 acres) for females and 0.2 to 1.7 hectares 
(0.52 to 4.2 acres) for males (Tollestrup 1983, Kato et al. 
19876). 


There are no curreat overall population size estimates 
for the species. Uptain et al. (1985) reported densities 
ranging from 0.3 to 10.8 lizards per hectare (0.1 to 4.2 per 
acre) for a population on the Pixley National Wildlife 
Refuge in Tulare County. In a previous study of this 
population, Tollestrup (1979) estimated an average 
density of 3.3 lizards per hectare (1.3 per acre). In 1991, 
after dwee previous years of severe drought, two 8.1- 
hectare (20-acre) plots had estimated densities of 6.7 and 
7.0 lizards per hectare (2.7 and 2.8 per acre) on Pixley 
National Wildlife Refuge (Williams and Germano i 991 ). 
On the Elkhorn Plain, estimated population size on two 
8.1-hectare plots of adult and subadult blunt-nosed 
leopard lizards in June (period of peak above-ground 
activity) varied between 0 in 1990 to more than 170 in 
1993. Only subadult lizards were active above ground in 
April and no lizards were active by June 1990, the year of 
severest drought (Williams et al. 19936, Germano et al. 
1994, D. J. Germano and D-.F. Williams unpubl. data). 
Turner et al. (1969) estimated that the average density of 
a southern Nevada population of the long-nosed leopard 
lizard was 3 lizards per hectare (1.2 per acre). Population 
densities in marginal habitat generally do not exceed 0.5 
blunt-nosed leopard lizards per hectare (0.2 per acre) 
(Mullen 1981, Le Fevre in litt. 1976, Madrone Associates 
1979). 


is more highly developed in the biunt-nosed leopard 
lizard than in the long-nosed leopard lizard. For 
acuity are completely absent in the long-nosed leopard 
(Montanucci 1970). In addition, Tollestrup (1979, 1983) 
observed six distinct behavioral displays specific to the 


blunt-nosed leopard lizard. Behavioral displays of all 
types were more frequent during the breeding season. 


Leopard lizards use small rodent burrows for shelter 
from predators and temperature extremes (Tollestrup 
19796). Burrows are usually abandoned ground squirrel 
tunnels, or occupied or abandoned kangaroo rat tunnels 
(Montanucci 1965). Each lizard uses several burrows 
without preference, but will avoid those occupied by 
predators or other leopard lizards. Montanucci (1965) 
found that in areas of low mammal burrow density, 
lizards will construct shallow, simple tunnels in earth 
berms or under rocks. While foraging, immature lizards 
also take cover under shrubs and rocks. 


Potential predators of blunt-nosed leopard lizards 
include whipsnakes, gopher snakes, glossy snakes 
(Arizona elegans), western long-nosed snakes 
(Rhinocheilus lecontei), common king snakes, western 
rattlesnakes, loggerhead shrikes (Lanius ludovicianus), 
American kestrels (Falco sparverius), burrowing owls, 
greater roadrunners (Geococcyx californianus), golden 
eagles (Aquila chrysaetos), hawks, California ground 
squirrels, spotted skunks (Spilogale putorius), striped 
skunks (Mephitis mephitis), American badgers, coyotes, 
and San Joaquin kit foxes (Montanucci 1965, Tollestrup 
19796). Bilunt-nosed leopard lizards are hosts to 
endoparasites such as nematodes, and ectoparasites such 
as mites and harvest mites (Montanucci 1965). 


Activity Cycles. —Scasonal above-ground activity is 
Optimal activity occurs when air temperatures are 
between 23.5 degrees and 40.0 degrees Celsius (74 and 
104 degrees Fahrenheit) and ground temperatures are 
between 22 degree. and 36 degrees Celsius (72 and 97 
degrees Fahrenheit) (USFWS 198Sa, J. Brode pers. 
comm.). Some activity has been observed ai 
temperatures as high as SO degrees Celsius (122 degrees 
Fahrenheit) (O'Farrell and Kato 1980, Mullen 1981, 
Tollestrup 1976, Williams and Tordoff 1988). Body 
temperatures range from 32.2 to 42.0 degrees Celsius (90 
and 108 degrees Fahrenheit) (Cowles and Bogert 1944, 
Mullen 1981). Because diurnal activity is temperature 
dependent, blunt-nosed leopard lizards are most likely to 
be observed in the morning and late afternoon during the 
hotter days (Tollestrup 1976). Smaller lizards and young 
have a wider activity range than the adults (Montanucci 
1965). This results in the smaller, subadult lizards 


active later in the year, and being active during the day 
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earlier and later than adults (Montanucci 1965). Adults 
are active above ground in the spring months from about 
March or April through June or July, with the amount of 
activity decreasing so that by the end cf June or July 
almost ail sightings are of subadult and hatchling leopard 
lizards (Williams et al. 1993). Also, following the 
breeding season, the proportion of cach sex active 
changes as males tend to cease surface activity sooner 
than females (Montanucci 1967, Williams and Tordoff 
1988). Adults captured on the surface in August are 
about 70 percent females (Montanucci 1967). Adults 
retreat to their burrows to brummate (dormancy in 
poikilothermic vertebrates (having a body temperature 
that varies with the temperature of its surroundings)), 
beginning in August or Septeinber, but hatchlings are 
active until mid-October or November, depending on 
weather 


Habitat and Community Associations —B\uni- 
nosed leopard lizards inhabit open, sparsely vegetated 
areas of low relief on the San Joaquin Valley floor and in 
the surrounding foothills (Smith 1946, Montanucci 
1965). On the Valley floor, they are most commonly 
found in the Nonnative Grassland and Valley Sink Scrub 
communities described by Holland (1986). The Valley 
Sink Scrub is dominated by low, alkali-tolerant shrubs of 
the family Chenopodiaceae, such as iodine bush, and 
seepweeds. The soils are saline and alkaline lake bed or 
playa clays that often form a white salty crust and are 


Valley Needlegrass Grassland, Nonnative (Annual) 
Grassland, and Alkali Playa (Holland 1986) also provide 
suitable habitat for the lizard on the Valley floor. Valley 
Needlegrass Grassiand 1s dominated by native perennial 
bunchgrasses. including purple neediegrass (Nassella 
puichra) and alkali sacaton. Associated with the 
plants. Both the Valley Needlegrass Grassland and 
Nonnative/Annual Grassland occur on fine-textured 
soils and probably were widespread in the Valley before 
large areas were converted to agriculture. The Alkali 


Playa community occurs on poorly drained, saline and 
alkaline soils in small, closed basins. The small, widely 
spaced, dominant shrubs include: iodine bush, 
saltbushes, and greasewood (Sarcobatus vermiculatus ). 


Blunt-nosed leopard lizards also inhabit Valley 
Saltbush Scrub, which is a low shrubland, with an annual 
grassland understory, that occurs on the gently sloping 
alluvial fans of the foothills of the southern San Joaquin 
Valley and adjacent Carrizo Plain. This community is 
dominated by the chenopod shrubs, common saltbush 
(Atriplex polycarpa) and spiny saltbush (Asiplex 
spinifera), and is associated with non-alkaline, sandy or 
loamy soils. Tollestrup (1976) described this plant 
commusuty as Atriplex grassiand. Similar © this 


Porterville to the Grapevine in the Tehachapi Mountains) 
and Interior Coast Range Saltbush Scrub. The latter 
ranges from Pacheco Pass to Maricopa but, for the most 
part, hes been converted by grazing and fire to 
Nonnat ve/Annual Grassiand. Other footuil communities 
that occur within the range of the blunt-nosed leopard 
lizard are Upper Sonoran Subshrub Scrub and Serpentine 
Bunchgrass (Holland 1986). In general, leopard lizards 
are absent from areas of steep slope, dense vegetation, or 
areas subject to seasonal flooding (Montanucci 1965). 


4. Reasons for Decline and Threats to Survival 


Reasons for Decline —Since the 1870s and the 
advent of irrigated agriculture in the San Joaquin Valley, 
more than 95 percent of the original natural communities 
have been destroyed. This dramatic loss of natural 
communities was the result of cultivation, modification 
and alteration of existing communives for petroleum and 
mineral extraction, pesticide applications, off-road 
vehicle use, and construction of transportation, 
communications, and irrigation infrastructures. These 
processes collectively have caused the reduction and 
fragmentation of populations and decline of blunt-nosed 
leopard lizards (Stebbins 1954, Montanucci 1965, 
USFWS 1980a, 1985a, Germano and Williams 1993). 


Farming began in the Valley as a direct response to 
increased demands for local food supplies, created by the 
migration of settlers to California during the 1849 Gold 
Rush (California Department of Water Resources 1974). 
Land conversion was accelerated in the 1920s with the 
advent of relable electrical groundwater pumps and is. 
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the 1950s and 1960s with importation of water via 
Federal and State water projects (San Joaquin Valicy 
Interagency Drainage Program 1979). By 1985, 94 
percent of wildlands on the Valley floor had been losi to 
agricultural, urban, petroleum, mineral, of other 
developmen (USFWS 198Sc, CDFG 1985). 


Stebbins (1954) first recognized that agricultural 
conversion of its habstat was causing the elimination of 
the blunt-nosed leopard lizard. The cumulative effects of 
the dramatic decline in its available habitat and 
degradation of existing habitat by a variety of human 
activiues have resulted in the lizard’s present status as 
endangered 


Ja the first blunt-nosed leopard lizard recovery plan 
(USFWS 1980a), 20 Habitat Units were identified as 
“Essential” to the continued survival of the blunt-nosed 


leopard lizard, though these did not have any legal 


protection equivalent to critical habitat. Ten of these 
habitat units were recommended as having pnonty for 


protection (USFWS 1980a, in lit. 1985). Between 1977 
and 1985, over 30,000 hectares (74,000 acres) of this 
important V alley-floor habitat were destroyed. 


Threats to Saurvivel.—Habitat disturbance, 
destruction, and fragmentation continue as the greatest 
threats to blunt-nosed leopard lizard populations. 
Construction of facilites related wo oi! and natural gas 
production, such as well pads, wells, storage tanks, 
degrade habitat and cause direct mortality to leopard 
lizards, as do leakage of oil from pumps and transport 
pipes, and siorage faciliues, surface mining, and off- 
highway vehicle waffic (Mullen 1981, USFWS 1985a, 
Kato and O'Farrell 1986, Madrone Associates 1979, 
Chesemore 1980). Dumping of waste oil and highly 
saline wastewater into natural drainage systems also 
degrades habuat and causes direct mortality, but these 
activites are no longer permitted. Lizards displaced by 
degraded or lost habitat may be unable to survive in 
adjacent habutat if it is already occupied or unsuitable for 
colonization (USFWS 198Sa, Williams and Tordoff 
1988). Direct mortality occurs when animals are killed or 
buried in thew burrows during construction, killed by 
vebucte traffic on access roads, drowned or mired in pools 
of ofl (Montanucci 1965, Mullen 1981, Kato and 
O’Parrell 1986, Kato et al. 19876) and uncovered oil 
cellars (USFWS 1988), or fall into excavated areas from 
which they are unable w escape (O'Farrell and Sauls 
1987). 


Although lizards occur m areas of light petroicum 
development and recolonize oil fields that have been 
abandoned (O'Farrell and Kato 1980, Chesemore 1980, 
O'Farrell 1980, Williams in litt. 1989), their populatica 
densities decrease as oil activity increases (Jones 1980, 
O'Farrell and Kato 1980, Mullen 1981, Kato and 
O'Farrell 1986, O’ Farrell and Sauls 1987). Eighty-three 
percent of the blunt-nosed leopard lizard population on 
Elk Hills Naval Petroleum Reserves in California 
inhabited areas where little of no petroleum-related 
activity had occurred (Ksto and O'Farrell 1986). DJ. 
Germano (pers. comm.) reports relatively high sumbers 
of blunt-nosed leopard lizards at the Kern Front Oil 
Fields despite the high level of oil activity 


Livestock grazing can resuk in removal of 
herbaceous vegetation and shrub cover, destruction of 
rodent burrows used by lizards for shelter, and associated 
soil erosion if the stocking rate is too high or animais are 
left on the range too long after annual plants have died 
(Chesemore 1981, Williams and Tordoff 1988). Uniike 
culuvation of row crops, which precludes use by leopard 
lizards, light or moderate grazing may be beneficial 
(USFWS 1985a, Germano and Williams 1993, 
Chesemore 1980). Chesemore (1980) suggested that 15 
percent to 30 percent ground cover was optimal for 
leopard lizard habitat and greater than SO percent was 
unsuitable. Researchers have hypothesized that leopard 
lizards prefer lightly grazed grasslands since these are 
dominated by Arabian grass, a low, sparsely growing. 
introduced annual grass, whereas ungrazed areas are 
dominated by red brome which is a taller, denser 
introduced grass (Mullen 1981, Chesemore 1980). 
However, domination by Arabian grass may be partly or 
predominately due to precipitation, soil structure, and 
other environmental variables instead of grazing 
intensity, based on long-term studies af several sites 
within the geographic range of the blunt-nosed leopard 
lizard (Williams et. al 19936, Germano and Williams 
19945, Williams and Nelson in press, Williams and 
Germano 1991). On the Elkhorn Plain Ecological 
Reserve, high percentages of ground cover (nearly 100 
percent in 1991-1993, 1995) may not have provided 
opumum habitat condivons. but grasshoppers and large 
moths and other prey for leopard lizards were abundant 
under these conditions Blunt-nosed leopard lizards 
survived such conditions in similar proporuons in grazed 
and nongrazed areas both in years of low and high plant 
productiv’y. though drought and lack of grazing during 
several years of the study makes results inconclusive 
(Williams et al. 19936, Germano et al. 1994, Germano 
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and Williams 19945, Williams and Nelson in press, DF. 
Wilhams unpubi. data). 


The use of pesticides may directly and indirectly 
affect blunt-nosed leopard lizards (Germano and 
Williams 1993, Jones and Swkes 1977, California 
Department of Food and Agriculture 1984, Williams and 
Tordoff 1988). The insecticide malathion has been used 
since 1969 to control the beet leafhopper (California 
Department of Food and Agriculture 1984). California 
Department of Food and Agnculture treats areas on the 
west side of the San Joaquin V alley, from Merced to San 
Luis Obispo Courties, up to three times a year, 
depending on the seasonal densities of the sugar beet 
leafhopper and whether or not it is carrying the curly-top 
virus (H.L. Foote pers. comm.). Pretreatment surveys for 
blunt-nosed leopard lizards are conducted so that 
inhabsted areas can be avoided, if possible. 


Although the acute and chronic effects of malathion 
toxicity to leopard lizards are unknown (R.A. Marovich 
pers. comm.), Hall and Clark (1982) found that acute oral 
administration of malathoon was relatively non-toxic to 
another lizard of the family Iguanidee. The most 
important effects of malathion on the blunt-nosed 
leopard lizard may be those associated with the reduction 
of imsect prey populations (California Department of 
Food and Agriculture 1984). Because it degrades in 
approximately 48 hours, the direct effect of this 
insectucide on the abundance of prey species is thought to 
last for 2 to 5 days (California Department of Food and 
Agriculture 1984). Aerial application of malathion may 
reduce the availability of food for reproducing lizards in 
the spring. and later for hatchlings when they should be 
storing fat to sustain themselves during their first winter 
(Kato and O'Farrell 1986). During recent consultation 
with the Service, the California Department of Food and 
Agriculture's curly top virus control program was 
modified to increase protection measures, including 
increasing the use of biocontrol and integrated pest 
management techniques in blunt-nosed leopard lizard 
habitat (USFWS in lit. 1997). 


Blunt-nosed leopard lizard mortality is known to 
occur as a result of regular automobile traffic and off- 
road vehicle use (Tollestrup 1979b, Uptain et al. 1985, 
Williams and Tordoff 1988). Little information is 
available regarding the relative effect of this cause of 
mortality, but habitat fragmentation has accompanied 
the construction of roads. Typically roads surround and 


often bisect remaining fragments of habitat, increasing 


the risks of mortality by vehicles and strengthening the 
population effects of isolation. 


5. Conservation Efforts 


The blunt-nosed leopard lizard was listed a 


endangered by the U.S. Department of the Interior in 
1967 (USFWS 1967) and by the State of California in 
1971 (Table 1). A recovery plan was first prepared in 
1980 (USFWS 1980a) and revised in 1985 (USFWS 
198Sa). Conservation efforts have included habitat and 
population surveys, studies of population demography 
and habitat management, land acquisition, aad 
development of management plans for public lands that 
have benefitted biunt-nosed leopard lizards as well as 
other listed species (see the Introduction, 3. Conservation 
Efforts at the Community Level and Table 2). 


Large-scale habitat surveys include those for the 
California Energy Commission's Southern San Joaquin 
Valley Habitat Preservation Program (Anderson et al. 
1991), the Carrizo Plain Natural Area (Kakibe-Russell et 
al. 1991), Elk Hills Naval Petroleum Reserves in 
California (O'Farrell and Matthews 1987, O'Farrell and 
Sauls 1987, BG&G Energy Measurements 1995a,b), 
USBLM lands in Fresno, San Benito, and Monterey 
Counties (O’ Farrell et al. 1981), and a survey of 12,000 
hectares (30,000 acres) of natural land in western Madera 
County (Williams 1990). There also have been 
numerous smaller-scale preproject surveys as part of the 
Sec. 7 and 10(a) permit processes of the Endangered 
Species Act, and National Environmental Policy Act and 
California Environmental Quality Act laws and 
regulations. Most of these have taken place in the 
southern San Joaquin Valley in Kern and western Kings 
Counties. 


The CDFG conducted aerial surveys between 1976 
and 1985 to determine the extent of remaining natural 
lands in the San Joaquin Valley (USFWS 1980a, 1985Sa). 
Survey maps were compared with baseline maps hand 
drawn from EROS 45.7 by 45.7-centimeter color infrared 
high altitude photos, taken in August 1974. The loss of 
undeveloped land in each of 20 Essential Habitat areas 
was compared for the years 1983 and 1985, the years 
most recent surveys were conducted. 


In 1985, USFWS (USFWS in lit. 1985) proposed 
that 3,345 hectares (8,265 acres) in the Firebaugh, 
Whitesbrndge. and Pixiey Refuge Essential Habitat areas 
be acquired using Land and Water Conservation Pund 
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Act funds. However, because of funding constraints, this 
plan has not been implemented. 


Studbes of population ecology and habstat management 
of leopard lizards have been conducted by several 
researchers funded by the USBLM, U.S. Department of 
Energy, Bureau of Reclamation, Service, and CDFG. 
The results of two research investig stions of blunt-nosed 
leopard lizard food habits and home range size have been 
published since 1985 (Kato et al. 19876, 1987b). Studies 
of demography and habitat management on the Elkhorn 
Plain have been on-going since 1987 (Williams et al. 
19936, Germano and Williams 19946, Germano et al. 
1994, Endangered Species Recovery Program unpubl. 
data). Similarly, since 1985, studies of demography have 
been ongoing at Pixley National Wildlife R: fuge (Uptain 
et al. 1992, Williams and Germano 1991, Endangered 
Species Recovery Program unpubi. data). Other studies 
of habitat management and restoration have taken place 
at the Kern Fan Element by the California Department of 
Water Resources (J. Shelton and S. Juarez pers. comm.). 


Though population viability analyses are an 
important aspect of conservation planning for this 
species, recent single-population analyses (Buechner 
1989, Endangered Species Recovery Program studies in 
progress) are inadequate for two main reasons: (|) there 
are insufficient data on demographics of blunt-nosed 
of environmental conditions to which the species is 
exposed; and (2) the data are not representative of the 
temporal variation of the environment. Before modeling 
can become a useful tool for conservation planning, data 
needed to conduct metapopulation modeling must be 
gathered. These data include demographics of individual 
populations, the carrying capacity of the habitat of each, 
and their connectivity (rate of movement). Despite the 
shortcomings of current information, recent studies have 
shown that blunt-nosed leopard lizards can withstand 
severe, long term drought by remaining dormant for up to 
22 months, and have the reproductive capacity for 
inruptive population growth when conditions are 
favorable (Williams et al. 19936, Germano et al. 1994, 
Germano and Williams 19946). 


U.S. Environmental Protection Agency County 
bulleuns governing use of rodentucides have greatly 
reduced the msk of significant mortality to blunt-nosed 
leopard lizard populations by State and county rodent- 
Protecvon Agency, California Department of Food and 


Agriculure, county agricultural deparuments, CDFG. 
and the US. Environmental Prouction Agency 
collaborated with the Service im the developmemt of 
County Bulletins that both are efficacious and acceptable 
to land owners (R.A. Marovich ¢::1s. comm.). 


6. Recovery Strategy 


The more important questions that must be addressed 
before or simultancous with purchase of land or 
conservation easements, is how to preserve and enhance 
populations on existing habitat. Substanual habitat is in 
public ownership or a conservation program, but 
appropnate habitat management prescripuons for these 
parcels mostly are unknown. No parcel currently is being 
specifically managed to optimize habitat conditions for 
this species. Thus, the three most important factors in 
recovering the blunt-nosed leopard lizard are: 


1. determining appropriate habitat management 
and compatible land uses for blunt-nosed 
leopard lizards; 


2. proiecting additional habitat for them in key 
portions of their range, and 


3. gathering additional data on population 
responses (© environmental variation at 
representative sites in thew extant geographic 
range. 


A population monitoring program and a range- wide 
population survey are needed to determine current 
population sizes and habitat conditions, track lizards’ 
responses to environmental vanation and changing land 
uses, and rank areas and parcels for protection by 
purchase of ttle or casement. Special attention must be 
directed to surveys in potential habitat in central Merced 
County, where ground surveys have not been conducted. 


Also needed is an analysis of extinction patterns on 
different-sized, isolated blocks of natural land on the 
Valley floor to gain insight into the effects of habitat size 
and diversity on population viability. Because several 
important populations are isolated on fragmented natural 
land on the Valley floor and along its southern and 
population size, genetic variation, and methods to 
enhance population movements and restore habitat on 
retured farmlands are needed to ensure recovery. 
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the blust-nosed leopard lizard should focus on 
information seeded to make informed decisions about 
land acquisivon and habitat management and restoration. 
and measure progress toward recovery. Habitat 
protection is important, and in some portions of the 
geographic range of biunt-nosed leopard lizards, 1 has a 
high priority. Yet, while habitat protection goals may 
require many years to achieve, and some may never be 
reached, other actions musi be implemented. Needed 
acuions are: 


1. Determine appropnate habitat management and 
compatible land uses for blunt-nosed leopard 
lizards. 


2. Conduct range-wide surveys of known and 
potential habitat for presepce and abundance of 
blunt-nosed leopard lizard: . 


3. Protect additional habitat for them in key 
portions of thew range, areas of highest pnonty 
to target for protecuon are: 


a Natural lands in western Madera County; 


b. Natural lands in the Panoche Valley area of 
Silver Creek Ranch, San Benito County; 


¢. Agricultural and natural land between the 
north end of the Kettleman Hills and the 
Guyarral Hills and the Guiyyarral Hills and 
Antchine Ridge (western rim of Pleasant 
Valley, Fresno County) to restore and 
protect a corndor of continuous habviai for 
blunt-nosed leopard lizards and other 
species without the ability to move through 
wngated farmland. 


4d. Natural lands west of Highway 33 and cast 
of the coastal ranges between the Pleasant 
Valley, Fresno County, on the north and 
McKittrick Valley, Kern County, on the 
south. 


¢. Natural lands of the linear, piedmont 
remnants of thew habitat west of Interstate 
Highway 5 between Pleasant Valley and 
Panoche Creek, Fresno County; 


f. Natural lands in upper Cuyama Valley. 
4 Gather additional data on population responses 





to environmental variation af representative 
sites in its extant geographic range. 


5. Design and implement a range- wide population 
monitonng program. 


6. Protect additional habitat for blunt-nosed 
leoperd lizards in the following areas (all are of 
equal pnority ): 


a Natural and retired agricultural lands 
around Pixley National Wildlife Refuge, 
Tulare County, with an objective of 
expanding and connecting the Refuge units 
with each other and with the Allensworth 
Ecological Reserve; 


b. Natural land in and around the Elk Hills 
Naval Petroleum Reserves in California 
and Lokern Natural Area with the objective 
of expanding and connecting cxisting lands 
with conservation programs, 


c. Natural and retired agricultural lands in the 
Semitropic Ridge Natural Area, Kim 
County, with the objective of expanding 
and connecting existing reserves and 
refuges. 


L. San Joaquw Kit Fox 
(VuLras macnoris mvuTica) 


1. Description and Taxonomy 


Taxonomy.—The kit fox, Vulpes macrotis, was 
described by C. Hart Merriam (1888). The area of the 
type locality, near Riverside in Southern California, is 
now highly urbanized Exght subspecies were recognized 
historically (e.g. Hall 1981). V. m mutica, the San 
Joaquin kit fox, was first described by Merriam (1902). 
Today, only V. m macrotis and V. m mutica are 
recognized (Mercure et al. 1993). The type locality is 
near Tracy, San Joaquin County, California. 


Several different taxonomies for the species and 
subspecies of small. North Amencan foxes have been 
proposed over the last 110 years (histoncal literature 
summarized by Hall 1946, Hall and Kelson 1959, 
Rohwer and Kilgore 1973, Waithman and Roest 1977, 
Hall 1981), Two recent studies examined the 
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North American foxes (Dragoo et al. 1990, Mercure et al. 
1993). Dragoo et al. (1990) concluded that all North 
Amencan and-land foxes belonged to the species V. 
velox (swift fox). The subspecific statuses of the taxa 
historically regarded as subspecies of V. macrotis also 
were challenged by Dragoo et al. (1990), who 
recommended thai all be synonymized under V. velox 
macrotis. Genetic work by Mercure et al. (1993) led 
them to conclude that, though there was evidence of 
hybndization between kit and swift foxes over a limited 
geographic area, they should be considered separatc 
species. Further, Mercure et al. concluded that of the 
traditional subspecies of the kit fox, the San Joaquin 
Valley population is the most distinct and should be 
considered a subspecies (1993, p. 1323). Their data 
recognize the swift fox as a separate monotypic species, 
and two subspecies of kit foxes: V. macrotis macrotis, 
found throughout the remaining habitat within the 
hustoncal range of the species, except the San Joaquin kit 
fox range, and V. macrotis mutica, the San Joaquin kit 
fox. 


Description.—The kit fox is the smallest canid 
species in North Amenca and the San Joaquin kit fox 1s 
the largest subspecies in skeletal measuremenis. body 
size, and weight. Grinnell et al. (1937) found a difference 
in body size between males and females males averaged 
80.5 centimeters (31.7 inches) in total length, and 29.5 
centimeters (11.6 inches) im tail length, females 
averaged 76.9 centimeters (30.3 inches) in total length, 
and 28.4 centimeters (11.2 inches) in tail length, Kit 
foxes have long slender legs and are about 40 centumeters 
(12 inches) high at the shoulder. The average weight of 


adult males is 2.3 kilograms (5 pounds), and of adult 
females is 2.1 kilograms (4.6 pounds) (Morrell 1972). 


General physical characteristics of kit foxes include a 
small, slim body, relatively large cars set close together. 
narrow nose, and a long, bushy tail tapering slightly 
toward the tip (Figure 50). The tail is typically carried 
low and straight. 


Color and texture of the fur coat of kit foxes varies 
geographically and seasonally. The mosi commonly 
described colorations are buff, tan, grizzled, of 
yellowish-gray dorsal coats (McGrew 1979). The guard 
hairs on the back are black upped, which accounts for the 
grizzled appearance (Bell 1994). Two distinctive coats 
develop each year: a tan summer coat and a silver-gray 
winter coat (Morrell 1972). The undersides vary from 
light buff to white (Grinnell et al. 1937), with the 
shoulders, lower sides, flanks and chest varying from 
buff to a rust color. The car pinna (external car flap) is 
dark on the back side, with a thick border of white hairs 
on the forward-inner edge and inner base. The tail is 
disunctly black -upped 


Identification. —The foot pads of kit foxes are small 
by comparison with other canids. A sample of 2! tracks 
from throughout the San Joaquin Valley had an average 
length of 3.1 centimeters (1.2 inches) and an average 
width of 2.6 centimeters (1 inch) (Orloff et al. 1993). 
Other characteristics such as the degree to which the feet 
are furred and the size, shape, and con‘gwration of the 


pads distinguish kit fox tracks from those of co-occurnng 
canids and domestic cats (Orloff et al. 1993). 


Because all three fox species that occur in the San 


Joaquin Valley are pnmarily nocturnal, idenufication of 
free-living, and often fast-moving, animals can be a 
challenge. The bilack-tipped wil and coat color 
differences usually distinguish kit foxes from red foxes 
(V. vulpes). At 4 to 5 kilograms (8 to || pounds), the red 
fox also is much heavier than the kit fox. Gray foxes 
(Urocyon cimereoargenteus) however are sometumes 
misidentified as kit foxes, especially in winter when the 
kit fox coat » thicker and has more gray Both species 
have a black tas! up but gray foxes also have a distinctive 
black stripe running along the top of the tail. Gray foxes 
are more robust than kit foxes, they are heaver with an 
average body weight of about } 6 lulograms (8 pounds) 
(Grinnell et al. 1937). However, San Joaquin kit foxes 
have longer cars, averaging § 6 centumeters (3 4 inches) 
compared with 7.8 cenumeters (3 inches) for gray foxes 
(Grinnell et al. 1937). 





Figure 58. Wiustration of « kit fox by Jod Sean (© DF 
Wilhams) 
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2. Historical aad Curreat Distribution 


Historical Distribution. —The hustoncal range was 
first defined by Grinnell et al. (1937). Prior to 1930, kit 
foxes inhabited most of the San Joaquin Valley from 
southern Kern County sorth to Tracy, San Joaquin 
County, on the west side, and near La Grange, Stanislaus 
County, on the cast side. These authors belheved that by 
1930 the kit fox range had been reduced by more than 
half, with the largest porvon of the range remasning in the 
southern and western parts of the Valley (Figure 51), 
though they provided no indication for why they believed 
foxes had been eliminated from most of the east side and 
Valley floor 


Current Distribution — Although the San Joaquin 
kx fox has been listed as endangered for over 30 years, 
there has never been a comprehensive survey of its entre 
historical range. And, despite the loss of habitat and 
apparent decline in numbers since the carly 1970s, there 
has been no new survey of habvtat that was then thought 
to be occupied (Morrell 1975). 


Despite the lack of a comprehensive survey, local 
surveys, research projects and incidental sightings 
indicate that kit foxes currently inhabst some areas of 
sustable habrtat on the San Joaquin Valley floor and i the 
surrounding foothills of the coastal ranges, Sierra 
Nevada. and Tehachap: Mountains. from southern Kern 
County north to Contra Costa, Alameda, and San Joaquin 
Counties on the west, and near La Grange, Stanislaus 
County on the cast side of the Valley (Wilhams in lin. 
1990). and some of the larger scattered islands of natural 
land on the Valley floor im Kern, Tulare, Kings, Fresno, 
Madera, and Merced Counties (Figure 51). Kit foxes 
r\so occur westward into the intenor coastal ranges in 
Morterey. San Beato, and Santa Clara Counties (Pajaro 
River watershed), in the Salinas River watershed, 
Monterey and San Luis Obispo Counties, and im the 
upper Cuyama River watershed in northern Ventura and 
Santa Barbera Counties and southeastern San Luis 
Otuspo County Kut foxes are also known to live within 
the city lemats of the city of Bakersfield in Kern County 
(Laughrin 1970, Jensen 1972, Morrell 1975, USFWS 
1983, Swick 1973, Watthnan 1974e, Endangered 
Species Rec very Program unpubl data) 


Some researchers have suggested that as San Joaquin 
Valley natural lands were cultivated or otherwise 


developed. displaced bit foxes colomzed nearby valleys 
and foothills (Laughrin 1970, Jensen 1972). however, 


there 1s no concrete evidence to support this asseruoa. As 
carly as 1925, Grinnell et al. reported kit fox specimens 
from the Panoche Creek area in the footulls of western 
Fresno County, and east of Rose Savon (Fort Tejon) in 
southern Kern County at an clevatior of 363 meters 
(1,200 feet) (Grinnell ct al. 1937, USFWS 1983). 
Therefore, it 1s more probable that kit foxes have always 
occurred in these areas, possibly at low density. 


The largest extant populations of kit foxes are in 
western Kern County on and around the Elk Hills and 
Buena Vista Valley, Kern County, and in the Carrizo 
Plain Natural Area, San Luis Obispo County. The kit fox 
populanons of Elk Hills and the City of Bakersfield, 
Kern County (B.L. Cypher pers. comm.), Carrizo Plain 
Natural Area, San Luss Obispo County (White and Ralls 
1993, Ralls and White 1995), Ciervo-Panoche Natural 
Area, Presno and San Benito Counues (Endangered 
Species Recovery Program), Fon Hunter Ligget, 
Monterey County (V. Getz pers. comm.), and Camp 
Roberts, Monterey and San Luis Obispo Counties (W. 
Berry pers. comm.) have been recently, or are currently, 
the focus of various research projects. Though 
monsonng has not been continuous im the central and 
northern portions of the range, populations were 
recorded in the late | 980s at San Luis Reservoir, Merced 
County (Briden ct al. 1987), North Grasslands and 
Kesterson National Wildlife Refuge area on the Valley 
floor, Merced County (Paveghio and Clifton 1988), and in 
the Los Vaqueros watershed, Contra Costa County in the 
early 1990s (V Getz pers comm) Smaller populations 
and isolated sightings of kit foxes are also known from 
other parts of the San Joaquin Valley floor, including 
Madera County and eastern Stanislaus County (Willams 
1990). 


3. Life History and Habitat 


Food and Foraging —Dict of kit foxes varies 
geograptucally, seasonally, and annually, based on 
vanation in abundance of potenual prey in the southern 
portion of thew range, kangaroo rats, pocket mice, whute- 
footed mice (Peromyscus spp.) and other socturnal 
rodents compnse shout one-third or more of thew diets 
Kat foxes there also prey on Califorma ground squirrels. 
black tasled hares San Joaquin antelope squirrels. desern 
comontails, ground nesting birds. and insects (Scrivner et 
al 1987a) Vegetation and insects occur frequently im 
feces. Grass is the most commonly ingested plant 
material (Morrell 1971, CA. Vanderbilt-White pers. 


comm ) In the central porvon of thew geographuc range. 
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defined here as Kings, Tulare, Freseo, Madera, Sao 
Bento. Merced. Stamsian. and Monterey Counties. 
known prey species include whute- footed mice. insects. 
Cahforma ground squirreis. Langaroco rats. San Joaquin 
amtclope squirrels, black-talled heres, and choker 
(Alectoris Chukar) Jensen \972, Archon 1992), listed im 
approumate proparvos of occurrence im fecal samples 
In the northern part of thew range. defined here as San 
Joaquan, Alameda and Contra Costa Counues, kit foxes 
most frequently consume Calsforma ground squirrels 
(Orioff et al 1986) Comontails, black-tailed hares. 
pocket mace, and Langaroo rats also are eaten (Hal) 1983. 
D.F. Wilhams unpubl. data) Though ground squirrels 
are dournal and bit foxes are predominantly nocturnal. kt 
foxes are commonly seen during the day during late 
spring and early summer (Ortoff et al 1986). 


Repreduction and Demography.—Kii foxes can 
breed when | year old, bul may aot breed thew firu’ year 
of adulthood (Morrell 1972) Adult pasrs remain together 
all year, sharing the home range but not necessarily the 
same den (K_ Ralls pers comm ) During September and 
October. adult femaies begun to clean and enlarge natal or 
pupping dens (they select dens eth muluple openings 
Morrell 1972). Mating and conception take place 
between late December and March (Egoscuc 1956, 
Morrell 1972, Zoellick ct al. 198 7a, Spiegel ct al. in 
press) The median gestation penod 1s esumated to range 
from 48 to 52 days (Spiegel et al. im press) Liners of 
from two t cx pups are born sometime between 
February and late March (Egoscue 1962. Morrell 1972. 
Zoellick ot al. 19870, Spiegel et al. in press). 


The femaie 1s rarely seen huntung during the ume she 
1s lactatang During this penod the male provides most of 
the food for her and the pups. The pups emerge above 
ground at shgttly more than | month of age After 4 to $ 
months, usually in August or September. the family 
bonds begin to dissolve and the young begin dispersing 
Occasionally a juvenile female will remain with the adult 
female for several more months (O'Neal et al. 1992, 
Spiegel ct al. in press), Offepring of both sexes 
sometimes romain with their parents through the 
following year and help raise a subsequent liter (Whine 
and Ralls 1993, Spiegel ct al. in press, BL. Cypher pers. 
comm ) 


Reproductive success of kit foxes us correlated with 
abundance of then prey (Egoscue 19). Success 
decreases when the density of prey species drops bec suse 
of drought. too much rainfall, of other circumstances 


(White and Rallis 1993, Spiegel ct al. in proms, BL. 
Cypher pers. coram.. White and Garron 1998). 


Luring «@ Gycer study ot the Gk Hills Naval 
Petroleum Reserves in Califorma pups dispersed an 
average of 8 2 | 4 kilometers (5.0 2 0.9 mile, Scrivner et 
al 19876). Maximum reported distances can vary 
considerably (Hall 1983). One individual waveled « 
minimum of 40 kilometers (25 mules) from ts whelping 
den (V. Getz pers. comm.), and a prime aduk male 
dispersed from Camp Roberts to the Carrizo Plain is 
1989 (PJ. White pers. comm.) Adult and juvenile kit 
foxes radio-collared at the Elk Hills Neva! Petroleum 
Reserves im Cahforma dispersed through disturbed 
habitats, including agricultural fickds, off fields, 
rangelands. and across highways and aqueducts One 
pup crossed the Temblor Range imto the Carnzo Plan 
(Scrivner et al. 1987). 


The average age of kit foxes in a Utah population was 
sbout 2 years (Egoscue 1975). One fox im another Utsh 
study was estimated to be at least 7 years old (Egoscue 
1962). Kit foxes at Camp Roberts are reported to be over 
8 years old (P_J. White pers. comm.). Kit foxes on Naval 
Petroleum Reserve-| in Califorma are known to live as 
long as § years but such longevity is rare, animals less 
than | year old outnumber older foxes by 2.8 | (Berry et 
al. 1987a). Anaw ' ~ ~“val rates of juvenile foxes have 
ranged from ov a@ Petroleum Reserve-! in 
California (Ber:, 1° 87a) w 0.21 w O41 on the 
Carrizo Plain (Ralls anu White 1995). In captivity, kit 
foxes have lived up tw 10 years (McGrew 1979, M. 
Johason pers comm ) 


An annual adult mortality rate of approximately 50 
percent has been reported (Morrell 1972, Egoscue 1975, 
Berry ct al. 198 7a, Ralls and White 1995, Standley et al. 
1992). The annual mortality rate for juvenile kit foxes 
may be closer to 70 percent (Berry ot al. 1987a). 
Predation by larger carnivores (e.g . coyotes) accounts 
for the majority of San Joaquin kit fox mortality. The 
effects of disease, parasites and accidental death are 
largely unknown, but were thought to account for only a 
small porvon of mortality (Berry et al. 19874). Drought 
plays a role im low reproductive success (1.¢, pups are 
born but do not survive to weaning) Adults can mantan 
weight and body conditon and females can give berth, 
but pars apparently cannot catch enough prey to support 
pups (White and Ralls 1993, Spiegel et al. in press). 


San Joaquin kn fox densmes on the west side of the 
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San joaquin Valley were estumated w be 0 4 per square 
kilometer (1.04 per square mile) prior to 1925, based on 
fur wapping effort: (Grinnell a al. 1937). In 1969, 
Leughein (1970) estimeeed het range-wide bit fox 
densmes were 0.2 to 04 per square kilometer (0.52 to 
| 04 per square mile) Morrell (1975) estumated densities 
of 1.3 per square kilometer (3.11 per square mile) in 
optima tabitets in “good” years. In the 1983 recovery 
plan (USFWS 1963), Morrell’s data was corrected for 
hatetat loss and an estumate of 0.5 per square tulometer 
(1 Wper square male) eas obtaned The estimated mean 
density of wappable adult kit foxes was from 0.8 to | | 
per square lulometer (2 to 2 § per square mile) between 
1980 and 1982 om the Naval Pewoleum Reserves in 
California (O'Farrell 1984). More recently, kit fox 
densities @& the Navel Pewoleum Reserves were 
determined from annual live-trapping efforts (Emerpnse 
Advisory Services, inc. unpubl. deta). On Naval 
Petroleum Reserve-! in California, the mean density 
from 1981 to 1993 was 0.12 per square kilometer (0.31 
per square mile) in winter, but varied from 0.72 per 
square kilometer (1 86 per square mile) in 1981 to 0.0! 
per square kilometer (0.03 per square mile) in 1991. On 
Naval Petroleum Reserve 2 in California, mean density 
from 19%3 to 1993 was 0.38 per square kilometer (0.98 
per square mile), and varied from 0.72 per square 
kilometer (| 86 per square mile) in summer 1983 to 0! 
per square kilometer (0.30 per square mile) in winter 
1991. On the nearby Carrizo Plain Natural Area, kit fox 
densines were estimated to be 015 to 0 24 per square 
kilometer (0.39 to 0 62 per square mile) (White and Rails 
1993). 


In the 1983 recovery plan (USFWS 1983) i was 
esumated that the papulabon range wide of adult kit 
foxes pnor to 1930 may have been between £667 and 
12,1§4 assuming an occupied range of 22,447 square 
kilometers (4.667 square mules) and densities of 0 4 100 6 
per square kilometer (1.04 to 1.55 per square mile). The 
kx fox populapon wm Sen Luss Obvepo. Santa Barbera. 
Kings. Tulare and Kern Counties was estimated to be 
about | | 000 anamais in the early | 970s based on liraned 
acnal surveys of puppeng dens and amount of histor 
habitat, bet withowt correction for cultivated and 
urbanized lands (Waihenan 19745) Laughrin (1970) 
reported an csumated total populavon size of | 000 to 
3,000 foxes in 1969. Morrell (1975) conducted « more 
thorough imvestigation of kx fox abundance 9 14 
counues wn whch kit foxes were known to occur and 
estimated the wtal population & 14.832 In the 198) 
recovery plan (USFWS 1983), Morell’s dae wa 


adjaned and a corrected estimats of 6.961 foxes in 1975 
was ottmaed Whee compared to the pre- 1930 esumate. 
Gus represents a possible populabon dechine of 20 to 43 
perceat Approsumately 85 percent of the fox populanos 
in 1975 was found in only six countios (Kern, Tulare, 
Kings, Sen Lats Obispo, Presao, and Monterey), and 
over half he population occurred in two of those 
counties: Keres (41 percent) and San Luis Obispo (10 
percent) (Morrell 1975). 


Behavier and Specie: Interactions —San Soaquin 
tat foxes use dems for temperature reguianoa. sheher 
from adverse enviroameatal coadivons, reproductioa. 
and escape from predator Though ki foxes are reputed 
to be poor diggers (Jensen 1972, Morrell 1972), the 
complexity and depth of thew dens do not support thus 
assessment (USFWS 1963). Kit foxes also modify and 
use dens constructed by other anmmais. such as ground 
squirrels, badgers, and coyotes (Jensen 1972, Morrell 
1972, Hall 1983, Berry ot al. 1987), and human-made 
structures (culverts. abandoned pipelines. and banks 1 
sumps or roadbeds) (Spiegel et al. in press, BL. Cypher 
pers comm ) 


Den charactertsucs vary across the Sen Joaquia kit 
fox's geographac range in the southernmost porvoa. 
dens with two entrances are most frequently found Natal 
and pupping dens. in which pups are born and rassed. tend 
to be larger with more entrances (2 to 18) (Morrell 1972. 
O'Farrell and Gilbertson 1979, O'Farrell at al. 1980, 
O'Farrell and McCue 1981, Berry a af. 19875). 
Entrances are usually from 20 to 25 cenumeters (8 two 10 
inches) in daameter and normally are higher than wide 
Ramp-shaped mounds of dirt from | to 2 meters (3 to 6 
feet) long are deposited a some den entrances (Morrell 
1972). Most hillsides where kit fox dens are found (95 
percent) have a slope of less than 40 degrees (Reese et al. 
1992). Natal and pupping dens are found on flamer 
ground with slopes of about 6 degrees (O'Farrell and 
McCue 1981, O'Farrell ct al. 1980). The entrances of 
pupping dens show more evidence of use. such as fox 
scat. prey remamns. and matied vegetavon in the central 
portoe of thew geographic range. dens also have several 
openmngs. however instead of » mound of dart in front of 
the opening. the dart ts more often scattered into a long 
tashong ramp. generally with s runway down the maddie 
In areas of tall grass. matied grass in front of the entrance 
is Obviows. in western Merced County, most dens are 
found on slopes of less than 10 degrees. but s few are 
found on slopes of up to 55 degrees (Archos 1992). la 
the northern porton of the kit fox range. dens appeared to 
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be placed higher than most surrounding ground 
compared to areas farther south, perhaps reflecting the 
topography of the area. Dens most often are located on 
the lower section of the slope (Orloff et al. 1986), yet 
foxes are sometimes seen enternng dens on the upper part 
of a slope (Bell 1992). Most dens lack the ramp or 
runway characteristic of dens in the southern and central 
portions of the Valicy. No evidence has been found to 
indicate that kit foxes in this area construct their own 
dens (Hall 1983). Kit foxes probably enlarge California 
ground squirrel burrows (Orloff et al. 1986), but they also 
may construct their own dens. 


Kit foxes often change dens and numerous dens may 
be used throughout the year. However, evidence that a 
den is in use may be absent (V. Getz pers. comm.). Reese 
et al (1992) found that 64 percent of the dens used by 
radio-collared kit foxes at Camp Roberts during 1988- 
1991 exhibited no sign of kit foxes. Foxes change dens 
four or five umes during the summer months, and change 
natal dens one or two times per month (Morrell 1972). 
Onz family of 7 kit foxes used 43 dens; the maximum 
number used by | individual was 70 (Hall 1983). Foxes 
on the Carrizo Plain Natural A: 2a changed dens much 
more frequently than indicated by Morrell’s study 
(White and Rallis 1993). Radiotelemetry studies indicate 
that foxes use individual dens for a median of 2 days 
(mean of 3.5 days) before moving to a different den. One 
fox was tracked to 70 different dens during a two year 
study (K. Ralls pers. comm.). Den changes have been 
attributed to depletion of prey in the vicinity of the den or 
to increases in external parasites such as fleas (Egoscue 
1956). Avoidance of coyotes is a more probable reason 
for frequently changing dens because kit foxes can easily 
search their home range in one night for prey, and 
parasites are unlikely to build to intolerable levels in 2 or 
3 days (K. Ralls pers. comm.) 


Nightly movements on the Elk Hills Naval Petroleum 
Reserves in California averaged 15.4 kilometers (9.6 
mules) during the breeding season and were significantly 
longer than the average nightly movements of 10.2 
kilometers (6.3 miles) during the pup-rearing season. 
Movements during the breeding season also were 
dispersal season (10.4 kilometers, 6.5 miles) (Zoellick et 
al. 1987b). 


Home ranges of from less than 2.6 square kilometers 
(1 square mile) up to approximately 31 square kilometers 
(12 square miles) have been reported by several 





researchers (Morrell 1972, Knapp 1978, Zoellick ct al. 
1987b, Spiegel and Bradbury 1992, White and Ralls 
1993, Paveglio and Clifton 1988). The maintenance of 
large and relatively non-overlapping home ranges, as 
noted on the Carrizo Plain, may be an adaptation to 
drought-induced periods of prey scarcity that are 
episodic and temporary on the Carrizo Plain (White and 
Ralls 1993). Differences in home range size among 
study sites tend to be related to prey abundance (White 
and Ralls 1993, White and Garrott 1998). 


Kit foxes are subject to predation or competitive 
exclusion by other species, such as the coyote, nonnative 
red foxes, domestic dog (Canis familiaris), bobcat (Felis 
rufus), and large raptors (Hall 1983, Berry et al. 1987a, 
O'Farrell et al. 1987b, White et al. 1994, Ralls and White 
1995, CDFG 1987). Coyotes are known to kill kit foxes, 
though an experimental coyote-control program at the 
Elk Hills Naval Petroleum Reserves in California did not 
result in an increase in survival rate for kit foxes, nor did 
coyote-induced mortality decrease (Cypher and Scrivner 
1992, Scrivner and Harris 1986, Scrivner: 987). The 
extent to which gray and kit foxes compete for resources 
is unknown. The need for similar den sites and prey 
species probably place nonnative red foxes in direct 
competition with the much smaller kit fox. Nonnative 
red foxes are expanding their geographic range in central 
California (Orloff et al. 1986, Lewis et al. 1993), and 
competition with or predation on kit foxes may be a 
factor in the apparent decline of kit foxes in the Santa 
Clara Valley (T. Rado pers. comm.), and perhaps 
elsewhere in the northwestern segment of their range. 
Coyotes aggressively dominate encounters with red 
fcxes and will pursue and kill both red and gray foxes 
(Sargeant and Allen 1989), as well as kit foxes. Coyotes 
may reduce the wegative impacts of red foxes on kit foxes 
by limiting red fox abundance and distribution, but 
details of interactions between the two species and the 
extent to which coyotes might slow or prevent the 
invasion of red foxes into kit fox habaats are unknown 
(White et al. 1994, Rallis and White 1995). 


Activity Cycle.—San Joaquin kit foxes are primarily 
active at night (1.¢., nocturnal), and active throughout the 
year (Grinnell et al. 1937, Morrell 1972). Adults and 
pups sometumes rest and play near the den entrance in the 
afternoons, but most above-ground activities begin near 
Morrell (1972) reported that hunting occurred only at 
night. Yet predation on ground squirrels, which are 
active during the day (i.c., diurnal), by some populations 
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indicates that kit foxes are not stnctly nocturnal, adapung 
to the activities of available prey (Balestreri 1981, Hall 
1983, Orloff et al. 1986, O’ Farrell ct al. 19876, Hansen in 
litt. 1988). 


Habitas and Community Associations. —Kit foxes 
prefer loose-textured soils (Grinnell ct al. 1937, Hall 
1946, Egoscue 1962, Morrell 1977}, but are found on 
virtually every soil type. Dens appear to be scarce in 
areas with shallow soils because of the proximity to 
bedrock (O'Farrell and Gilbertson 1979, O’ Farrell et al. 
1980), high water tables (McCue et al. 1981), or 
impenetrable hardpan layers (Morrell 1972). However, 
kit foxes will occupy soils with a high clay content, such 
as in the Altamont Pass area in Alameda County, where 
they modify burrows dug by other animals (Orloff et al. 
1986). 


Historically, San Joaquin kit foxes occurred in 
several native plant communities of the San Joaquin 
Valley. Because of extensive land conversions and 
intensive land use, some of these Lommunsties only are 
represented by small, degraded remnants today. Other 
habitats in which kit foxes are currently found have been 
extensively modified by humans. These include 
grasslands and scrublands with active oil fields, wind 
turbines, and an agricultural matrix of row crops, 
grasslands (nonirrigated pasture), j§ Other plant 
communities in the San Joaquin Valley providing kit fox 
habutat include Northern Hardpan Vernal Pool, Northern 
Claypan Vernal Pool, Alkali Meadow, and Alkali Playa. 
These are found as relatively small patches in scattered 
locations. In general, they do not provide good denning 
habitat for kit foxes because all have moist or 
waterlogged clay or clay-\ike soils. However, where they 
are interspersed with more suitable kit fox habstats they 
provide food and cover. 


In the southernmost portion of the range, the kit fox is 
commonly associated with Valley Sink Scrub, Valicy 
Saltbush Scrub, Upper Sonoran Subshvub Scrub, and 
grasslands, petroleum fields (Morrell 1971, O'Farrell 
1980), urban areas (B. Cypher pers. comm.), and survive 
adjacent to tilled or fallow fields (Jensen 1972, Ralls and 
White 1991). In the central portion of the range, the kit 
fox is associated with Valley Sink Scrub, Interior Coast 
Range Saltbush Scrub, Upper Sonoran Subshrub Scrub, 
Agnculture dominates this region where but foxes mostly 


to and forage in tilled or fallow fields, irrigated row 
crops, orchards, and vineyards. In the northern poruon of 
their range, kit foxes commonly are associated with 
annual grassland (Hal) 1983) and Valley Oak Woodland 
(Bell 1994). Kit foxes imbabit grazed grasslands, 
grasslands with wind turbines, and also live adjacent to 
and forage in ulled and fallow fields, and ungated row 
crops (Bell 1994). 


Kit foxes use some types of agricultural land where 
unculuvated land is maintained. allowing for denning 
sites and a suitable prey base (Jensen 1972, Knapp 1978, 
Hansen 1988). Kit foxes also den on small parcels of 
native habitat surrounded by intensively maintained 
agricultural lands (Knapp 1978), and adjacent to dryland 
farms (Jensen 1972, Kato 1986, Orloff et al. 1986). 


4. Reasons for Deciine and Threats to Survival 


Reasons for Decline.—Numerous causes of kit fox 
mortality have been identified, though these have 
probably vaned considerably in relative importance over 
ume. Researchers since the carly 1970s have implicated 
predation, starvation, flooding. disease, and drought as 
electrocution, road kills, and suffocation have been 
recognized as human-induced mortality factors (Grinnell 
et al. 1937, Morrell 1972, Egoscue 1975, Berry et al. 
1987a, Ralls and White 1991, Rallis and White 1995, 
Standiey et al. 1992). 


By the 1950s the principal factors in the decline of the 
San Joaquin kit fox were loss, degradation, and 
fragmentation of habitats associated with agncultural, 
industnal, and urban developments in the San Joaquin 
Valley (Laughrin 1970, Jensen 1972, Morrell 1975, 
Knapp 1978). Extensive land conversions in the San 
Joaquin Valley began as carly as the mid- | 800s with the 
Arkansas Reclamation Act, and by 1958 an estimated 50 
percent of the Valley's onginal natural communities had 
been lost (USFWS 1980a). In recent decades this rate of 
loss has accelerated rapidly with completion of the 
Central V alley Project and the State W ater Project, which 
diverted and imported new water supplies for irngated 
agricuhture (USFWS in litt. 19952). From 1959 to 1969 
alone, an esumated 34 percent of natural lands were lost 
within the then-known kit fox range (Laughrin (970). By 
1979, only about 6.7 percent of the San Joaquin Valley 
floors onginal wildlands south of Stanislaus County 
remained untilled and undeveloped (USFWS 1980q). 
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Such land conversions contribute to kit fox declines 
reducuon of prey populssons. 

Threats to Survivel—tLoss and degradation of 
habitat by agncultural and industnal developments and 
urbanization continue, decreasing carrying capacity of 
remaining habstat and threatening kit foxes. Livestock 
grazing is not thought to be detrimental to kit foxes 
(Morrell 1975, Orloff et al. 1986), but may alter the 
aumbers of different prey species, depending on the 
intensity of the grazing. Livestock grazing may benefit 
kit foxes in some areas (Laughrin 1970, Balestreri 198 1), 
but grazing that destroys shrub cover and reduces prey 
abundance may be detrimental (O'Farrell et al. 1980, 
O'Farrell and McCue 1981, USFWS 1983, Kato 1986). 


Petroleum field development in the southern half of 
the San Joaquin Valley affects kit foxes by habitat loss 
due to grading and construction for roads, well pads, tank 
setungs, pipelines, and settling ponds. Habitat degradation 
denves from increased nore, ground vibrations, venting 
of toxic and noxious gases, and release of petroleum 
products and waste waters. Traffic-related mortality is 
also a factor for kit foxes living in oil fields. The 
cumulative and long-term effecis of these activities on kit 
fox populations are not fully known, but recent studies 
indicate that areas of moderate oii development may 
provide good habitat for kit foxes, as long as suitable 
mitigation policies are observed (O'Farrell et al. 1980, 
Spiegel et al. in press). The impacts of oil activities at the 
Elk Hills Naval Petroleum Reserves in California on kit 
fox population density, reproduction, dispersal, and 
mortality appeared to be similar in developed ani 
undeveloped areas of the Keserve (Berry et al. 19872). 
The most significant impact on kit fox aburitance in 
developed oil fields appears to be mediated through 
habitat loss. However, the relauonshup between habitat 
loss and population size in western Kern County is 
unclear: the Midway -Sunset ot! field is highly developed 
with about 70 percent ground disturbance yet fox 
abundance is about SO percent that of the undeveloped 
Lokern area (Spiegel! ct al. in press). 


Other developments within the kit fox's range 
include cities and towns, aqueducts, irrigation canals, 
developments negatively impact kit fox habitat, but kit 
foxes may survive within or adjacent to them given 


documented denning along canals and in levees (Jones 
and Stokes 1981, Hansen 1988), adjacent to highways 
(ESA Planning and Environmental Services 1986b, 
Hansen 1988), near wind farms (Hall 1983, Orioff et al. 
1986), along power line corridors (Swick 1973), and at 
sanitary land fills (R. Faubion pers. comm.). Kit foxes 
also are known to live in and adjacent to towns such as 
Tulare (G. Presley pers comm.), Visalia (Zikratch pers. 
comm.), Porterville (Hansen 1988), Maricopa, Taft, and 
McKittrick (J.M. Sheppard pers. comm.) and the City of 
Bakersfield (Jones and Stokes 1931, B.L. Cypher pers. 
comm.). Bakersfield foxes (living in the Kern River 
Park way ) are reported to behave differently from animals 
in more remote populations: they often scavenge food 
from parking lots and dumpsters, have small foraging 
ranges, often are diurnal, and are relatively tame. This 
may be an expression of their ecological plasticity (e.g.. 
Grinnell et al. 1937, p. 411, T. Murphy pers. comm., B.L. 
Cypher pers. comm. ). 


All these influences combine to compress and 
constrict the kit fox into fragmented areas, varying in size 
and habitat quality. The fragmentation of these areas 
coupled with the suspected high mortality during 
dispersal may limit movement to and habitat of these 
lands. As the human population of Caiifornia continues 
to grow, the amount and quality of habitat suitable for kit 
foxes will inevitably decrease. Continued habitat 
fragmentation is a serous threat to the survival of kit fox 
populations. 


The use of pesticides and rodenticides also pose 
threats to kit foxes. Pest control practices have impacted 
kit foxes in the past, either directly, secondarily, or 
indirectly by reducing prey. In 1925, near Buena Vista 
Lake, Kern County, seven kit foxes were found dead 
within a distance of | mile, having been killed by 
strychnine-poisoned baits put out for coyotes. ht was 
suspected that hundreds of kit foxes were similarly 
destroyed in a single season (Grinnell ct al. 1937). In 
1975 in Contra Costa County (where the main prey item 
of kit foxes is the California ground squirrel), the ground 
squirrel was thought to have been eliminated county wide 
after extensive rodent eradication programs (Bell et al. 
1994). In 1992, two kit foxes at Camp Roberts died as a 
result of secondary porsoning from rodentucides (Berry et 
al. 1992, Standley et al. 1992). The Federal government 
began controlling the use of rodenticides in 1972 with a 
ban of Compound 1080 on Federal lands pursuant to 
Executive Order. Above-ground application of 
strychnine within the geographic ranges of listed species 
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was prohibited in 1968. Efforts have been underway to 
greatly reduce the risk of rodenticides to kit foxes 
(USFWS in lin. 1993). 


Invasson and occupation of histoncal and poteatal kit 
fox habitats by nonnative red foxes may limit 
opportunities for kit foxes. Exclusion of kit foxes by 
competing red foxes, direct mortality, and potential for 
disease and parasite transmission all are issues that have 
not yet been researched. Therefore. we know neither the 
historical impacts to the kit fox, nor to what excent the 
continuing expansion of the range of nonnative red foxes 
will have on kit foxes. 


Accidents and disease, though not well documented, 
are thought to play a minor role in kit fox mortality 
(USFWS 1983), however, at Camp Roberts rabies 
accounted for 6.3 percent of deaths of radio-collared kit 
foxes (Standley et al. 1972) and there is concern that 
rabies may be a contributing factor in the recent decline 
of kit foxes at Camp Roberts (PJ. White pers. comm.). 
Random catastrophic events such as drought or flooding 
presemt a significant threat. Drought, with a 
corresponding decline in prey availability, results in a 
decrease in kit fox reproductive success (Whute and Rails 
1993, Spiegel et al. in press). How extended periods of 
drought may affect kit fox populations is unclear, but 
local extinctions are likely in some isolated areas. 
rapidly and severely, apparently due to the above average 
rainfall in the 1994-1995 precipitation year. In the Elk 
Hills region, relatively few pupping dens were found in 
1995, and only a small proportion of kit fox pairs 
apparently raised pups (B.L. Cypher pers. comm., L.K. 
Spregel pers. comm ). 


$. Conservation Efforts 


The San Joaquin kit fox was listed as endangered by 
the U.S. Department of the Interior in 1967 (USFWS 
1967) and by the State of California in 1971 (Table 1). A 
recovery plan approved in 1983 proposed interim 
objectives of halting the decline of the San Joaquin kit 
fox and increasing population sizes above 1981 levels 
(USFWS 1983). 


Conservation efforts subsequent to the 1983 recovery 
plan have included habitat acquisition by USBLM, 
CDPG, California Energy Commission, Bureau of 
Reclamation, USFWS, and The Nature Conservancy. 
Purchases most significant to conservation efforts were 


the acquisitions in the Carrizo Piain, Ciervo-Panoche 
Natural Area, and the Lokern Natural Area. A multi- 
agency acquisition is underway which would secure 
60,000 acres straddling western Merced, Stanislaus, and 
eastern Santa Clara Counties. Other lands have been 
acquired as mitigation for land conversions, both 
temporary and permanent (Table 2). Mitigation in the 
form of management and research was granted w the 
California Energy Commission, U.S. Department of 
Energy (Naval Petroleum Reserves in California), Army 
National Guard (Camp Roberts), and Department of 
Defense (Fort Hunter Liggett), Most of the current 
research literature arises from these sources and The 
Smithsonian/Nature Conservancy-sponsored research 
on the Carrizo Plain Natural Area (White and Ralls 1993, 
White et al. 1994, Ralls and White 1995, White et al. 
1996). 


For over 15 years EG&G Energy Measurements has 
conducted research into the ecology of the kit fox 
population on the Naval Petroleum Reserves in 
topics as dispersal (Scrivner et al. 1987), mortality 
(Berry et al. 1987), and movements and home range 
(Zoellick et al. 1987b). Additionally, they have 
evaluated habitat enhancement, kit fox relocation, 
supplemental feeding (EG&G Encrgy Measurements 
1992), and coyote control (Cypher and Scrivner 1992) as 
means of enhancing recovery. Other life history 
information has come from studies sponsored in whole or 
in part by CDFG, California Department of Water 
Resources, USFWS, Smithsonian Insutution, Department 
of the Army and Air Force, California Energy 
Commission, and The Nature Conservancy (Hall 1983, 
Archon 1992, Spiegel and Bradbury 1992, White and 
Ralls 1993, White et al. 1994, 1996). Following the 1983 
recovery plan, only three surveys for distribution have 
been conducted, two in the northern range of the fox 
(Orloff et al. 1986, Bell et al. 1994), and one in western 
Madera County (Williams 1990). 


Large-scale habitat surveys have been conducted on 
the Carrizo Plain (Kato 1986, Kekiba-Russell et al. 1991) 
and the southern San Joaquin Valley (Anderson et al. 
1991). A preliminary serial survey for potential habitat 
was conducted along the east side of the Valley (Bell et 
al. 1994). There clso have been numerous smaller-scale 
preproject surveys as part of the section 7 and 10(a) 
permut process of the Endangered Species Act, National 
Environmental Protection Act, and California 
Environmental Quality Act laws and regulations. 
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A population viability analysis was prepared for 
USFWS using RAMAS/a, a Monte Cario simulation of 
the dynamucs of age-structured populations (Buechner 
1989). Since this analysis, deficiencies in the database 
have been identified and a metapopulation analysis has 
been completed (Kelly et al. 1995). This analysis, 
however, is preliminary and will be updated as new 
unformanon is collected. 


The U.S. Environmental Protection Agency County 
Bulletins governing use of rodentucides have greatly 
reduced the risk of direct mortality to San Joaquin kit fox 
populations by State and county rodent-control 
county agricultural departments, CDFG, and US. 
Environmental Protecuon Agency collaborated with the 
USFWS in the development of County Bulletins that are 
both efficacious and acceptable to land owners (R.A. 
Marovich pers. comm.). 


6. Recovery Strategy 


Though the kit fox has been listed for over 30 years, 
its status throughout much of its current range is poorly 
known. This is partly because so much of its historical 
range in the San Joaquin Valley is in private ownership. 
Similar gaps in information are common to many of the 
other listed and candidate species being addressed in this 
recovery plan. However, recovery actions for the kit fox 
are also considered critical to the recovery of many of 
these other species in the San Joaquin Valley. The kit 
fox's occurrence in the same natural communities as 
most other species featured in this plan and its 
requirement for relatively large areas of habitat mean its 
conservauion will provide an umbrella of protection for 
many of those other species that require less habitat. 
Therefore, a conservative recovery strategy is appropriate 
for this species and the following regional (or ecosystem 
level) recovery actions should be given high priority. 


Given the importance and urgency of the situation, 
the recovery strategy for the kit fox needs to operate on 
two distinct but equally important levels: the 
subsequent to the onginal recovery plan using existing 
information, and, the development of new information in 
concert with expansion of existing information, which is 
currently inadequate for some aspects of recovery 
management: 


Level A Strategy.—The goal of this strategy is to 


work toward the establishment of a viable complex of kit 
fox populations (i.¢., a viable metapopulation) on private 
and public lands throughout its geographic range. 
Although the exact dimensions of a viable kit fox 
metapopulation cannot be predicted in advance, there are 
general principles from conservation biology that can 
and musi be applied for recovery of the San Joaquin kit 
fox (with due consideration to the current. inadequate 
knowledge about the animal's life history, distribuvon, 
and status). Because kit foxes require large areas of 
habitat and have dramatic, short-term population 
fluctuations, one cannot rely on a single population to 
achieve recovery. Preliminary population viability 
analyses suggest that the Carrizo Plain population, the 
largest remaining, is not viable by itself nor is it viable in 
combination with populations in western Kern County 
and the Salinas Valley. 


Conserving a number of populations, some much 
more significant than others because of their large sizes 
or strategic locations, therefore, will be a necessary 
foundation for recovery. The areas these populations 
inhabit need to encompass as much of the en viroamental 
variability of the historical range as possible. This will 
ae ee 
kit fox metapopulation tw respond to varying 
environmental conditions, and that one environmental 
event does not negatively impact to the same extent all 
existing populations. Also, connections need to be 
established, maintained, and promoted between 
populations to counteract negative consequences of 
inbreeding, random catastrophic events (¢.g., droughts) 
and dernographic factors. 


A sound, conservative strategy hinges on the 
enhanced protection and management of three 
geographically-distinct core populations, which will 
anchor the spine of the metapopulation. A number of 
smaller satellite populations (number and location yet to 
be determined, probably 9 to 12 or more) will be fostered 
in remaiming fragmented landscapes through habitat 
management on public land and conservation agreements 
with p'ivate land owners. 


The thee core populations are: 


1. Carrizo Plain Natural Area in San Luis Obispo 
County; 
2. Natural lands of western Kern County (i.c., Blk 


Hills, Buena Vista Hill, and the Buena Vista 
Valley, Lokern Natural Area and adjacent 
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natura) land) imhabsted by kit foxes, and 


3. The Ciervo-Panoche Natural Arca of western 
Fresno and eastern San Beato Countes. 


These three core populations cach are distinct. The 
western Kern County and Carrizo Plain populations, 
although geographically close, ae separated by the 
Tembilor Range. Although both locations have high fox 
densities from ume to ume, they also have different 
enviroamental conditions, which are reflected in the fact 
that their population dynamiks ae not always 
synchronous (BL. Cypher pers. comm., Endangered 
Species \“ecovery Program unpubl. observ.). These 
differences amongst the core populations are unportant 
considerations im conservation planning. illso, 
exuncwon probabilives increase dramatically if esther the 
Carrizo Plain or western Kern County population is 
eliuminated. Finally, both of these locations have large 
amounts of land in public ownership, lowering the 
burden on private land owners to assist in recovery of the 
kit fox. The Carrizo Plain and western Kern County 


populations are important for kit fox recovery. 


The Ciervo-Panoche Natural Area population is 
located more than 160 kilometers (100 miles) northwest 
of the other two core populations. As with the other core 
populations, it has significant numbers of foxes, at least it 
had historically and it still may from ume to time, and 
large expanses of land are in public ownership. It also 
expenences a different environmental regime from the 
analyses indicate that recovery probabilities increase if a 
population is established or maintained in this area, 
apparently because of its different environmental regime. 


In addition to basing the choice of these three core 
populations on the above criteria, this particular 
metapopulavion configuration has an additional important 
advantage over combinations of other fox populations. 
These three populations are more or less connected to 
each other by grazing lands, although they are steep and 
rugged in many places. Kit foxes occur at varying 
densities in the areas between the core populations (¢.g., 
Kettleman Hills), providing linkages between core 
populations, and also probably with smaller, more 
isolated populations in adjacent valleys. 


Important kit fox populations in the Salinas-Pajaro 
Region (herein defined as the area of the Salinas River 


and Pajaro River watersheds with habstat for kit foxes, 
Figs. | and 51) are located at Camp Roberts and Fort 
Hunter Liggett in the Salinas River Watershed. Though 
there are natural connections between the Salinas-Payaro 
Region, the Carrizo Plain Natural Area, and the San 
Joaquin Valley, the amount of movement of kit foxes 
between the Salinas-Pajaro Region and these areas 1s 
unknown, though one fox is known to have moved from 
Camp Roberts to the Carrizo Plain (K. Ralls pers. 
comm. ). 


Other lands in the San Joaquin Valley that have kit 
foxes, or the potential to have them, include refuges and 
other lands managed by the CDFG, California 
Department of Water Resources, Center for Natural 
Lands Management, Lemoore Naval Air Station, Bureau 
of Reclamation, and USFWS, as well as those on private 
lands in western Madera County, central, western, and 
eastern Merced County, eastern Stanislaus County, 
northern Kings County, around Pixley National Wildlife 
Refuge and Allensworth Ecological Reserve in Tulare 
County, Semitropic Ridge Natural Area and around the 
Bakersfield metropolitan area of Kern County (Figure 
$1). 


Many of these more isolated natural lands exhibit 
symptoms of ecosystem fragmentation such as 
degredation of natural communities and loss of 
resident kit foxes by virtue of their proximity to other 
populations, and others serve as important corridors 
between kit fox populations. For example, the California 
Department of Water Resources's Kern Fan Element 
provides an important linkage between kit foxes along 
the Kern River Parkway in Bakersfield and the western 
Kern County core population. 


Yet, many of these areas, despite having suitable 
habitat, have become so degraded over ume, reduced in 
size, and isolated from extant kit fox populations that 
they rarely have kit foxes today. When they do, these 
small, isolated populations are very susceptible to local 
extinction. It is likely that the degree of isolation from 
larger, more stable kit fox populations is the primary 
reason for absence or very low densities of kit foxes on 
some of the larger parcels of natural land remaining on 
the Valley floor (e.g., central Merced County, western 
Madera County, and the Mendota area, Fresno County, 
Wilhams 1990). 


Connecting larger blocks of isolated natural land to 
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core and other populations, thus, 1s an important element 
of recovery of kit foxes. Connecting large blocks will 
help reduce the harmful effects of habitat loss and 
fragmentation. To enhance these connections, 
conservanon lands on the Valley floor could be increased 
in size through acquisition of title or conservation 
easements, or a combination of both. 


Another complementary approach is to reduce the 
level of isolauon by promoting conservation of kit foxes 
on agricultural lands through “safe harbor” and other 
that farmers are nc* penalized and farming not disrupted 
by enhancing use of farmiand by kit foxes. The goal 
should be specific incentive programs to encourage 
farmers to maintain, enhance, or create habitat conditions 
for kit foxes. The ideal situation would be to establish a 
small number of breeding kit foxes in farm lands. A 
proposal to address habitat fragmentation in this way has 
already been developed by the American Farmland Trust 
(Scott-Graham 1994). Those lands could then serve as 
bndges between the more isolated refuges and reserves 
and the larger populations along the spine of the 
metapopulation, on the west side of the San Joaquin 
Valley. 


Concurrently, strategic retirement of agricultural 
lands that have serious drainage problems will help 
reduce the effects of widespread habitat fragmentation of 
populauons. Land retrrement for reducing or eliminating 
drainage problems has been authonzed by both State and 
Federal governments. In particular, the Central Valley 
Project Improvement Act of 1992 has provisions and 
funding for such land retirement. If land retirement 
proves not to pose a contaminant issue, the program can 
greatly boost recovery of kit foxes and other listed 
species and species of concern in the San Joaquin Valley. 
If large blocks (ideally, no less than 2,023 to 2,428 
hectares (5,000 to 6,000 acres) of drainage-problem 
lands are reured from irngated agriculture, the retired 
farmland can be converted to habitat for kit foxes, 
kangaroo rats, blunt-nosed leopard lizards, and other 
provide more than just habitat. They can also reduce 
isolavon and its detrimental effects If strategically 
located, they can provide “stepping stones” for 
movement of kit foxes between Valley floor and west 
subsequent establishment as habitat conservabvon areas is 
the most cost effective and rapid route to recovery of kit 
foxes 


Level B Strategy. — While land reurement and habitat 
restoration and management get under way, other urgent 
recovery needs, which are primarily research-related or 
informational in nature, must be addressed. The 
acquisition of new and better information will permit 
refinement of the viability models and land-use 


optmization models that are under development for the 
kit fox. In turn these models will assist in management of 


kit fox populations. 


Needed is information on distribution and status 
throughout most of its current and historical range. Much 
better information on the distribution, status and 
movements of kit foxes is needed, particularly in the 


Joaquin Valley. 


Good data also are needed on the use of agricultural 
lands by kit foxes. Better demographic information is 
needed for kit foxes living in natural, agricultural, 
Most of the existing data are for the southern part of the 
Valley where the environmental regime is more arid, and 
destruction of former fox habitat has been much more 
recent. Better data on the relationship between prey 
populations and kit fox population dynamics also are 
needed. A better understanding is needed of how kit 
foxes interact with red foxes, the indirect impacts of 
rodenticide use, and the influence of predator control 
activities. 


Recovery Actions.—Recognizing that recovery 
requires a dual track with simultaneous actions, recovery 
actions are ordered im two lists, each of approximately 
equal priority to the other: a) habitat protection and 
population interchange, and, b) population ecology and 
management. Habitat protection and enhancement 
requires appropriate land use and management. To do so 
often requires purchase of utle or conservation easement, 
or another mechanism of controlling land use. However, 
until needed research is completed. if listed species occur 
on an acquired parcel, the general rule of thumb should be 
that no dramatic changes in land use be made until 
appropriate management prescriptions have been 
determined Many elements of management must first be 
determined by scientific research, thus the concept of 
adaptive management (monitoring and evaluating 
outcomes, then readjusting management directions 
accordingly) is operative here. A high priority therefore 
is the research required to determine appropnate habstat 
management and other recovery actions 
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_ Maintain and enhance habitat and movement 
corndors around the south end of the Valley 
between the Maricopa area on the west and 
Poso Creek area on the northeast through 
easements, toning agreements, and safle 
harbor initiatives. One south Valley 
component is already im place. Kem Pan 
Element provides valuable conservation lands 


that serve as an important bndge betweea the 
Bakersfield area and the Elk Hills-Lokera core 
area. This design is being mastained by the 
new project owners, the Kern Water Bank 
Authority. 


Maintain and enhance movement of kit foxes 
between the Mendota area, Fresno County, 
natural lands in western Madera County, and 
natural lands along Sandy Mush Road and in 
the wildlife refuges and casement lands of 
Merced County. Specifically, maintain and 
enhance the Chowchilla or Eastside Bypass 
and natural lands along this corridor through 
acquisition, easement, or safe harbor initiatives. 


Link natural lands in the Sandy Mush Road 
area of Merced County with the population of 
kit foxes on natural lands to the east by a safe 
harbor initiative on farmland. 


Protect natural land on the eastern base of 
Ortigalita Mountain and ma stain and enhance 
& potential movement corridor through 
farmland between the base of Ontigalita 
Mountain, Merced County, and natural land to 
the north along the edge of the Diablo Range 
through Santa Nella by zoning and cooperative 
safe harbor initiatives. 


Protect and enhance existing kit fox habitat in 


the Salinas-Payaro Region. centered on Camp 
Roberts and Fort Hunter Liggett. 


Protect and enhance corndors for movement 
of ki foxes through the Salinas-Payaro Region 
and from the Salinas Valley tw the Carrizo 
Plan and San Joaquin Valley. 


. Protect existing kit fox habitat in the northern, 


northeastern, and northwestern segments of 
thew geographuc range and existing connections 
between habitat in those areas and habitat 
farther south 


b. Population Ecology and Management: 


Determine habitat restoravon and management 
prescriptions for kit foxes. Such studies 
should focus on factors that promote 


populavons of prey species, including several 
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that ae included in Gis recovery pia. 
Appropnatt habstat management for those 
species is one of the highest priority issucs in 
them recovery, and thus, indirectly in recovery 
of kit foxes. 


Determine curreat geographuc distribution and 
population status of kit foxes, with special 





kit foxes, red foxes, coyotes, and free-ranging 
dogs on both farmiand and grazing land. One 
element of this study should be to determine 
which fox species benefits more from 
enhancement of farmiand habitat for wildlife, 
and what this means to survival of kit fox 
populanons in farmland Another clement 
should be to determine if coyote control 
benefits red foxes to the detriment of kit foxes. 
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(Aegialia concinna) wes described by Gordon and 


3.25 tw 4.0 millimeters (0.13 t0 0.15 inch), and from 1.70 
to 2.0 millimeters (0.07 to 0.08 inch) im width (scientific 
measurement of insects 1s universally in metric units) 


others in the same genus (Gordon and Cartwright 1977, 
1988). 


(Gordon and Cartwright 1988), and San Joaquin County 
(USFWS in litt. 19922) (Figure 53). 





Life Histery and Habitat —Litic 1s Lnown about the 
specific lufe history and habstat of the Ciervo acgialian 
scarab beetle. in general, beetles of the Family 
Scarabeerdac. Subfamily Aphodunae. cat dung and other 
decaying organx matenals Most adults wane! and form 
a dung ball underground for larva. Some larvae live in 
soil or sand. feeding on organic matenals or plant roots 
(White 1983). The Ciervo aegialian scarab beetle has 
been associated with Delta and inland dune systems. and 
sandy substrates (Gordon and Cartwnght 1988, Minam 
Green Associates 1993). Plant associations specific to 
this species are unknown 


Reasons for Decline and Threat t Survival.— 
Suitable habitats for species associated with dune 
systems in the San Joaquin Valley are lumned and highly 
fragmented. Dune systems have been destroyed a 
severely degraded by agricultural development, flood 
control, water management, and off-road vehicle use 
(Gordon and Cartwright 1977, Minam Green Associates 
1993). As a result, populations of the Ciervo aegialian 
scarab beetle are locally isolated, making them highly 
vulnerable to disturbances: 


b. San Joaquin Dune Beetle 
(Coetus gracilis ) 


Taxonomy —The genus Coelus Eschscholtz, | 829, 
of the family Tenebrnondae (Coleoptera, Tentyriinae) 
includes five species of burrowing beetles that are mosily 
restncted to sand dunes in western coastal states of North 
Amenca. The San Joaquin dune beetle (Coelus gracilis) 
was described by Blaisdell (1939) from the specimen 
type collected near Antioch, Contra Costa County, 
Califorma. 


Description —The San Joaquin dune beetle is the 
smallest species (average body length) of dune beetles. 
with the male beetle averaging about §5 percent the size 
of the female (Doyen 1976). In general, the body is 
sturdy, inflated on top, and ranges in color from pale 
yellowish-brown to dark brownish-black (Pigure $4) 


Historical and Current Distribution —The San 
Joaquin dune beetle histoncally inhabited inland sand 
dunes from Anvoch, Contra Costa County, in the north to 
the Kettleman Hills, Kings County. in the south (Pigure 
$3) (Doyen 1976) Currently, this beetle is restricted to 
smal] isolated sand dunes (250 to 10,000 square meters. 
275 to | 1 000 square yards) along the western edge of the 
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San Joaqua Valley The popuianon at the type locality 
sear Aatoch, Contra Costs County, apparently has bees 
cluminated (Doyen 1976, USFWS 1978, in lim. 19922, 
1992b). 


Life Histery and Habitat —The Seu Joaquin dune 
beetle is believed to be a detritivere, feeding upon 
decomposing vegetavon buned in the sand (Scarabeus 
Associates 1989) Nothing s known about the mating 
system of the San Joaquin dune beetle In general. eggs 
of beetle species develop in the ovanes of the female and 
may be lad singly or i masses, with hatching occurnag 
after several days (White 1983) Larval dune beetles, 
inchudang very small larvae. are common throughout the 
year, indscating that oviposition (i.¢.. egg laying) occurs 
over a long penod of ume Dune beetle larvae develop 
and pupate exclusively im the sand Pupae have been 
found in the wild only im late spring and early summer 
(Doyen 1976). The San Joaquin dune beetle resides in a 
hot summer climate. and 1s acuve from about November 
through Apni. during the growth penod of the winter 
short-lived plants under which it takes refuge Few San 
Joaquin dune beetles are found dunng summer months 
(Doyen 1976). Adult dune beetles may live at least 6 
months in the laboratory, and for s year or longer in the 
wild (Doyen 1976). 


San Joaquin dune beeties spend most of thea ume in 
sand souls Larval stages are found exclusively in loose 
sands Adults typically resede $ to 10 centumeters (2.0 to 
4 inches) of more underground under a canopy of 








Figure $4 [hustranon of San Joaquin dune beetle (by Knstina 
Bocctom © by CS Stamsiaus Foundanon) 


vegetapoa Less often they are found underground m 
areas with no vegetation covering the surface. Thee 
occurrence in favorable habstats is very patchy (Doyes 


1976). 


Reasons for Decline and Threat to Sarvival.— 
There is ao evidence that this apecies hes declined, 
though « may be inferred so from the widespread loss of 
sand dune communities in the San Joaquin Valley 
(Gordon and Cartwngit 1977) and apparent disappearance 


from the type locality (Doyen 1976). Doyen (1976) 
beheved that off-road vehucle use on dune habitats near 


Kettleman City and Monochae Ridge, Fresno County, 
was a threat to the species, though Hagen (1986) bebeved 
the disappearance of these beetles from Antvoch Dunes 
was due t over-stabilization of lack of sufficient 
disturbance of the dunes 


c. Deyea's Dune Weevil 
(Trigonescuts ap.) 


Taxonomy — The primary reference on the taxonomy 
of the genus Trigonoscuta (sand dune weevils; 
Coleoptera, Curculionides) is the posthumously- 
published work of Pierce (1975). Pierce's work 
describes some 65 species and places the genus close in 
evolution to the genus Tapmopsis. a group of flightless 
sand dune weevils from Chile. This judgment, based 
largely on the congruence of certain internal 
charactenstics, upsets the accepted classification for 
these groups (Lacordaure | 863). st also places Tapinopsis 
as ancestral to Trigonoscuta The numerous species in 
the genus probably result from the separavon and 
solauon of small populavons of these weevils by the 
advance, retreat, and evolution of ancient and modern 
coast lines and thew associated dune and relict dune 
systems (Pierce 1975). 


The Doyen's dune weevil, a species of Trigonoscuta, 
has not been formally described (EL. Sleeper pers. 
comm ) It appears to be more closely related to coastal 
than to desert species (EL. Sleeper pers. comm.) 
Sleeper (pers. comm.) hes suggested the same 
“Trigonoscuta dover,” bet unul ut is formally described 
and named, it is not a recognized species 


Description. —Like ali members of the genus, 
Doyen's dune weevils are flightless. and fit the general 
description given by Pierce (1975) as “gray, sand- 
colored, oval weevils,” but are slightly lighter in color 
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then other, coastal species (El Sleeper pers. comm.) 
They range from 4.5 mullameters to 7 millameters (0 | 8 to 


0.27 imch) im length (Figure 55). 


Historical and Current Distribution.—All 
Trgonoscuta species are associated with exther coastal 
sand dunes. desert sand dunes. or other inland sand dune 
areas’ Most inland species of the genus are found in the 
desert Southwest. However, in the carly 1960s, Dr. 
Elibern L. Sleeper discovered a population of sand dune 
weevils on a single sand dune in the Los Medanos area. 
yust south of Kettleman Stavon in Kings County (Figure 
53) The same populaton was independently discovered 
several years later by Dr. John T. Doyen of the 
Department of Entomological Sciences, University of 
California, Berkeley (E.L. Sleeper pers. comm.). Since 
that ume, extensive surveys by several parties at over 30 
sand-dune sites where the species might be expected to 
occur, between Kettleman Staton in the south and the 
Panoche Hills in the north, have fasled to locate another 


populanon (EL Sleeper pers. comm ) 


Based on the negative results of these surveys. and the 
following additional points, i is unlikely that this 
wingless beetle has had a significantly wider distribution 
im the recent past. First, many species of Trigonoscuta 
are found in naturally isolated sand dune areas just above 
the high ude zone along the Pacific Coast, from Victorna. 
British Columbia south to Baja California (Pierce 1975). 
Second, these weevils are flightless and restricted to 





Figure $$. (Dustrapan of Doyen dune weevil (by Knstina 
Rooctum © CSU Stamsiaus Foundanon | 


sparsely vegetated. unconsoldated dunes found from the 
western San Joaquin Valley to the Mojave desert and 
Coachella and impenal Valleys Thus wide distribupon 
of the many inland representatives of the genus suggests 
that they cach evolved from ancestral coastal species 
isolated by the retreat of the ocean from the Central 
Valley and internor desert areas about 3 milhon years ago 
(Pierce 1975). Third, small, isolated populations are 
characterisuc of thus lineage, probably because of its 
evolutionary history (Pierce 1975). Fourth, by various 
accounts, sites in the central imternor coast ranges of 
Cahforma with suitably loose sand dunes seem to be few 
in number, widely sc wiered, and of a tenuous. transitory 
nature—over ume, some becom consolidated and 
overgrown with vegetavon, whale others open up due to 
some local disturbance (Scarabeeus Associates 1989. 
EL. Sleeper pers. comm ). 


According to Sleeper (pers. comm.), this solitary 
populavon of Trigonoscuta 1s found on the open “shp- 
face,” covering about 200 square meters (240 square 
yards) of a modified, vegetated relict dune Although 
described as being “very abundant” on this site from 
1978 to 1980, only a single specumen was found im the 
spring of 1988 (Scarabseus Associates 1989) Based on 
surveys in Apni 1993, the population was esumated to 
contain about | 50 to 200 individuals, weevils were again 
observed at the site in April 1994 (EL. Sleeper pers. 
comm ) 


Recent surveys by the Endangered Species Recovery 
Program have confirmed that the species still occurs on 
this relict dune However. only three individuals were 
found (Uptain et al. 1998). The three individuals were 
found on the top of the dune rather than on the slip face 


Life History and Habteat — As with other species of 
Trigonoscuta, \itthe 1s known about the biology or habrts 
of individuals of the Doyen's Gune weevil, They are 
restricted to sand soils, Weevils in this genus are 
associated with a wide » ety of plant types, the larvae 
feeding on the roots @) adults on the leaves (Pierce 
1975, Scarabaeus Associates 1989) Asripic: (Scarabaeus 
Associates | 989) and Astragalus oxyphysus (Uptan et al 
1998) are known host plants Doyen s dune weevils are 
flightless and nocturnal 


With large numbers having been collected from 
January through December, coastal mpecies of 
Trigonoscuta seem w be active year round. Desert 
species. on the other hand. mostly have been taken from 
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March trough May. with s few heving bece collected = 
January and February. mdhcotng 2 shorter actrve seasce 
(Pierce 1975). Feanaies have bece observed laying eggs 
m Apni. first unstar larvae aso heve bees found ms Apni 
(Pherce 1975). Development time and sumber of larval 
stages 1s act known 





Reasens for Decline and Threat: to Survival —As 
noted by Pherce (1975) many of the relict Gunes inhabued 
by Trigonoscuts are very small ie extent. but they have 
persusted for hong penods Surveys since the carty | 960s 
have sot located addspoaal populavons of Trigonoscuta 
on the open sandy areas of rernnant dunes in the Panoche- 
Coalinga area of Ge contal interior comm ranges. 
Although it 13 possible that others stil] could be found. the 
Los Medancs population is the only known extant 
populapos of Trigonoscuta im the San Joaqun Valley 


The prumary Gweats to tus species are the random 
effects of environmental and populaboe processes facing 
such a small. single populanoa, fire. off-road vehucle use. 
and road widening sand statalizapon. or other highway 
mamienance activiues by the Califorma Department of 
Transportation (Caltrans). The site has been burned 
several times by wildfire between 1994 and 1998 
resulung in the complete elimunawon of Arriples the 
dune weevils’ primary host plant Thus has undoutsedly 
contributed greatly to thew dechme Between 1978 and 
spring 1988. the area sustained “great off-road vebucle 
damage” vegetavon had become “limited to 8 narrow 
strip along the fence line™ and “were it not for the fence 
lime, the species may well heave been climinsted™ 
(Scarsbecus Associates 1999). Dr. Sleeper (pers. 
comm ) has suggested thet the papulapon is reiat:vely 
safe from disturbance by off road vetucte use because of 
the steepness of the ship face in recem years. off-road 
vehucle use at the site has been nearly clumunated The 
lack of disturbance may heve comenibuted to stat lizapon 
of the sand Gune by allowing grasses and forts 
colomze the site. possibly resultuung wn a decione of dune 
weevils 





Conservation Effort: of the Three Dume Species — 
The Cervo aegiahan scarab beetle, San Joaquin dune 
beetle and Doyen s dune weevil are not candadates for 
Federal stung but are conmdered species of concern 
(USFWS 1996) USFWS proposed that the San Joaquin 
chame beetie be listed as hrestened in 1978 amd that the 
four remasnang (of five anginal) snes where t was Lnows 
© exit, incheding Ge Monccline Ridge and Los 
Medan sites be designated as Crvucal habetat (| SFWS 


1978). This ection also would hove resulted in some 
prosectios for the scarab beetle and Doyen's dune weevil 
popuiamoes However. the proposal was wethdrset in 
1980 (USFWS 19808). is 1995, Ge Doyen's Gone 
weevil was removed as a Category | candidate because 
of concerns sbout the taxcaomy of the species (USFWS 
19956) There heve bees ao formal conservanos effars 
for the Ciervo and Doyea's dune weevil. However, there 
may heve beea some secondary comservanon effect from 
actions takes to protect the San Joaquin dune beets, 
which wes found to be “common” a the Los Modano: 
sate in the spring of 1968 (Scaraberus Associates 1989. p. 
7). 


The other three areas where San Joaquin dune beeties 
heve bees found. and two sites for the Crervo aeguahan 
scarab beetle are now covered under the Bureau of Land 
Management's Management Plan for the Panocha/ 
Coalinga Area af Critical Environmental Concern 
(USBLM 1987) Although one of the stated obyectrves of 
thus management pian 1s to monstor for the preseace of 
Doyen 's dune weevils. the only known papulanos at Los 
Medanos though close. hes outssde the management 
area. Based on prx surveys. there currently 1s a0 reason 
to bebeve that the species is found im the management 
wee 


Caltrans modified thew acuviues so as to sot disturb 
San Joaquin dune beeties af 2 site in the Los Medanos 
wee that is within their right-of-way and acrom te 
hughway from the Doyen's dune weevil population 
Similer'y, Calwans will instinse protection and 
enhar. ement measures for the Doyen s dune weevil (D 
York pers comm ) 





Conservation Sirategy for he Dune lnscodt 
Community —Proecting the land surrounding the 
papulanon of Doyes s dune weevil. and the papulavons 
of the two dune beeties oo USBLM lands are umportant: 
The dune weevil’s existing habitat may have w be 
protected from all dasturbences uau! populapons can he 
established clewhere and ty ape fx habia requirements 
and life history are bemer known The other two dune 
beetles probably Go oot require specific habs 
management. however, because (ney both may feed on 
dung. eachumoe of livestock from inhabned snes should 
aot be considered = Prosectang hate for Doyen + dune 
weevil also will require clearly wentifying. for the 
responsible parves. the location of the populabon 
Property publshung the species name and descripoor of 
the Doyen + dune weevil s needed to clarify its status and 
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for it to be eligible for consideration for candidate status. 
Translocation to suitable sites, most likely in USBLM's 
Panoche/Coalings management area, is probably 
necessary for long-term survival of the species. Because 
little is known about its biology or life history, focused 
studies to answer questions relevant to management are 
important 


Conservation Actions.—For the Ciervo a~gialian 
scarab beetle and the San Joaquin dune beetle, the major 
actions required to ensure conservation of these species 
are to learn more about their life histories and specific 


habitat requirements. Inhabited sites on public lands | 


should be protected from sand mining and off-road 
should be based on information obtained from these 
ecological studies. The status of the Ciervo aegialian 
scarab beetle and San Joaquin dune beetle should be 
reevaluated within 5 years of recovery plan approval or 
when new information is available, which er is less. 


The situation appears most critical for Doyen's dune 
weevil, and the following are the requirements for 
ensuring conservation of this species: 

1. Publish the scientific name and description of 
the species. 

Immediately begin studies to: 

Gather information about its biology and 
natural history needed for management of 
the species. 

Determine the degree of threat to the 
species by off-road vehicle use of this site, 
if any, and what options exist for mitigating 
or eliminating such threats. 


Determine the degree of threat by Caltrans 
activities at this site, if any, and what 
, ios Gor enistaation ox elimninatl 
such threats. 


a. 


Determine if the introduction of the 
Doyen’s dune weevil to new areas of 
suitable habitat is a feasible, practical, and 
acceptable option for lessening the 
stochastic threats to its existence. 


Prompt impsementaton of whatever acvons are 
indicated bv these studies. 


4. Reevaluate the status of Doyen's dune weevil 
within 3 years of recovery plan approval. 


2 Sen Joaquin Antelope Squirrel 
(Ammospermophilus nelsoni) 


Taxonomy —-The San Joaquin antelope squirrel is 
one of five species of antelope squirrels. Mem>=:* of the 
genus Ammospermophilus are confined to de:<'. arid 
steppe, and open shrubland communities in the 
southwestern United States and northern Mexico. 
Ammospermophilus nelsoni was described by Merriam 
(1893) as a member of the genus Spermophilus, the type 
specimen was from Tipton, Tulare County, California. 
A. nelsoni also has been placed in the genus Citellus. 
Taylor (1916) distinguished the northern populations as a 
subspecies, A. nelsoni amplus, but A. nelsoni currently is 
considered to be monotypic (Hall 1981, Hafner 1981). 


Description —The San Joaquin antelope squirrel 
(Figure 56) has a typical ground-squirrel shape: tiny, 
rounded cars, and streamlined, fusiform (spindle- 
shaped) body with relatively short legs and tail. The tail 
has laterally projecting thick fringes of hairs, and is 
usually held cocked or curled over the back. The upper 
parts are colored buffy-tan with a light stripe along the 
sides. The underside of the tail is light grayish or whitish. 
Individuals range from about 218 to 240 millimeters (8.5 
to 9.4 inches) in length (Hall 1981), and adults weigh 
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from about 130 two 170 grams (46 w 61 ounces) 
(Wilhams 1980). 


Identification —Thc San Joaquin anielope squirrel 
can be distinguished from the co-occurring Califorma 
ground squirrel by much smalier size; shorter, less bushy 
tail with a flattened shape rather than the bottle-brush 
shape of the Califorma ground squirrel; and the presence 
of a light-colored stripe along the sides of the body. 
Many people '* nk antelope squirrels are chipmunks, but 
antelope squirrels lack the light and dark stripes on the 
face and the light and dark stripes on the back, which are 
characteristic of western chipmunks (Tamias spp.). 


Historical Distribution —The histoncal distmbution 
of the San Joaquin antelope squirrel included the western 
and southern portions of the Tulare Basin, San Joaquin 
Valley, and the contiguous areas to the west in the upper 
Cuyama Valley and on the Carrizo and Elkhorn Plains 
(Figure 57). They ranged from western Merced County 
on the northwest, southward along the western side of the 
San Joaquin Valley to its southern end. They were 
distributed over the floor of the San Joaquin Vailey in 
Kern County and along the castern edge of the Valley 
northward to near Tipton, Tulare County (Hall 1981, 
Williams 1980). San Joaquin antelope squirrels range in 
elevation from about 50 meters (165 feet) on the San 
Joaquin Valley floor to about | ,100 meters (3,600 feet) in 
the Temblor Mountains. Antelope squirreis are not 
common above about 800 meters (2,600 feet) on the 
ndges and plains west of the San Joaquin Valley proper 
(Williams 1980, D.F. Williams unpubl. data). The area 
encompassed by the distribution records prior to 
cultivation was approximately 1,398,600 hectares 
(3,456,000 acres). Grinnell and Dixon (1918) wrote that 
and occurred in abundance in only a few localities, one 
was in the Lokern and Elk Hills region of western Kern 
County. 


Current Distribution —Extant. uncultivated habitat 
for San Joaquin antelope squirrels was estimated in 1979 
to be 275,200 hectares (680,000 acres) (Williams 1980). 
This estimate encompassed the land occupied by towns. 
and other developments. None of the best habitat 
described by Grinnell and Dixon (1918) remained. Only 
about 41 300 hectares (102,000 acres) was rated as fair to 
good quality, supporung from 3 to 10 antelope squirrels 
per hectare (1 to 4 per acre). Antelope squirrels had been 
nearly eliminated from the floor of the Tulare basin, and 


existed mainly in marginal habstai in the mountainous 
areas bordenng its western edge Substanual populanons 
were found only in and around Lokern and Elk Hills in 
western Kern County, and on the Carrizo and Elkhorn 
Plains in eastern San Luis Obispo County. 


Since 1979, San Joaquin antelope squirrels have 
disappeared from many of the smailer islands of habstat 


on the Valley floor, including Pixley National Wildlife 
Refuge, Tulare County; Alkali Sink and Kerman 
Ecological Reserves, Fresno County, and several areas 
within the Allensworth Conceptual Arca of Tulare and 
Kern Counties (Williams 1980, Harris and Stearns 1991, 


D.F. Williams unpubl. observ., Endangered Species 
Recovery Program unpubl. data). 


Food and F oraging —San Joaquin antelope squirrels 
are omaivorous. The amount and type of food consumed 
are mostly dependent upon availability. The squirrels cat 
green vegetation. fungi, and insects more often than 
seeds, even when seeds are relatively abundant 


(Hawbecker 1975, Harris 1993). Vegetation and seeds of 
filarce and red brome are the main food plants 
(Hawbecker 1953). Insects, principally grasshoppers, 
are eaten regularly when available Seeds of shrubs such 
as ephedra and saltbush also are staples. Seeds and insects 
may be necessary in the diet as sources of protein. When 
seeds and grasshoppers are scarce, antelope squurels cai 
harvester ants (Hawbecker 1975). During spring, 
especially during severe drought, San Joaquin antelope 
squirrels cat large quantives of ovanes and developing 
seeds of ephedra (D.F. Williams unpubl. observ). 


Reproduction and Demography The breeding 
penod for San Joaquin antelope squirrels is late winter 
through early spring. There is only one breeding period 
per year, coinciding with the time of year when green 
vegetation is present (Hawbecker 1953, 1958). Young 
squirrels do not breed thew first year (Hawbecker 1975). 
Testes of males begin to enlarge in September or October 
and reach maximum size by November or December, 
long before the ovanes of females begin to develop (Best 
et al. 1990) Copulation and conception usually take 
place in February or March. By the end of March, testes 
begin to regress in size and masniain a minsmum size of 
about 4 to 8 millimeters (0.2 tw 0.3 inch) through the 
summer All males are not reproductively active at the 
same time, some males may have enlarged testes in May 
(Hawbecker 1975). 


Gestation lasts about 26 days. Embryos are present in 
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late January, but development is concentrated in 
February and carly March. Embryos range in number 
from 6 to 11, with an average of 8.9 (Hawbecker 1975). 


Young are born between March and April and are 
first seen above ground when about 30 days of age 
(Williams and Tordoff 1988). Young are weaned 
beginning in late April, the last young are weaned in mad- 
or late-May (Hawbecker 1975). 


Tuming, nature, and distance of dispersal are poorly 
documented; Hawbecker (1975) noted that weaned 
young were still together in late May. Williams and 
Tordoff (1988) noted at least some family groups were 
still together in mid-July. Young San Joaquin antclope 
squirrels on the Elkhorn Plain Ecological Reserve had a 
mortality rate of about 70 percent during their first year of 
life, and adults had a mortality rate from about 50 to 
percent (Williams and Tordoff 1988). 


Behavior and Species Interactions —San Joaquin 
antelope squirrels live in burrows, either of their own 
construction or ones dug by kangaroo rats. They may 
also take over and enlarge burrows dug by Heermann's 
kangaroo rats (Grinnell and Dixon 1918, Hawbecker 
1947, 1953, Williams 1980). Hawbecker (1947, 1953) 
believed that antelope squirrels were dependent upon 
kangaroo rats to dig burrows because the many burrows 
examined by him all seemed to have been dug by 
kangaroo rats. In contrast, Grinnell and Dixon (1918) 
believed that they dug their own burrows. Burrows vary 
in complexity and length, but generally have two to six 
openings and are between about 30 and 50 centimeters 
(12 to 20 inches) deep. Favored locations for burrows are 
in the side of an arroyo, the berm of an unimproved road, 
or under shrubs (Williams 1980). 


Antelope squirrels make use of both shrubs and 
burrows of giant kangaroo rats as sites of refuge from 
predators as they move across their home ranges. They 
also regularly retreat to the shade of shrubs to avond the 
heat of the sun and to dump excess body heat to the 
cooler, shaded ground. Burrows of giant kangaroo rats 
may serve the same purpose (Williams ct al. 1988, 
Williams and Kilburn 1992). 


antelope squirrels and may even restrict the range of the 
antelope squirrel (Taylor 1916, Harris and Stearns 1991). 
Hawbecker (1953) noted that the range of the San 


Joaquin antelope squirrel may be determined, to some 


degree, by the range of co-occurring kangaroo rat 
species. The range of giant kangaroo rats most nearly 
comcides with that of the San Joaquin antelope squirrel, 
but their microhabitats generally differ in many areas. 
Populations of Heermann's kangaroo rats are common in 
most areas where antelope squirrels are found. San 
Joaquin kangaroo rats also occur in the same areas as San 
Joaquin antelope squirrels, but these kangaroo rats are 
much smaller, thes small-diameter burrows would have 
to be enlarged considerably before antelope squirrels 
could use them (Williams 1980). 


San Joaquin antelope squirrels probably compete 
with kangaroo rats for seeds, especially those of grasses 
and forbs, and, to a lesser extent, green herbaceous 
material. The cxtent to which kangaroo rats eat insects, 
an important staple for antelope squirrels, is unknown, 
but insects are probably only a minor part of their dicts. 
Species of birds are probably the main competitors of 
antelope squirrels for insects (Williams and Tordoff 
1988). San Joaquin antelope squirrels are prey for a 
variety of animals: hawks, falcons, eagles, snakes, kit 
foxes, coyotes, badgers and probably other predators 
(Williams and Tordoff 1988). 


Activity Cycle —San Joaquin antelope squirrels are 
primarily diurnal, usually active early or late in the day 
(Elliot 1904). Activity is reduced when ambient 
temperatures drop below about 10 degrees Celsius (50 
degrees Fahrenheit) (Hawbecker 1958), but on sunny 
days they have been observed when air temperatures 
were around 0 degrees Celsius (32 degrees Fahrenheit) 
(D.F. Williams unpubl. observ.). Activity also is reduced 
at high ambient iempereaiures, but the amount and critical 
temperatures at which activity is curtailed are unclear. 
On the Elkhorn Plain Ecological Reserve, antelope 
squirrels were observed at all hours of the day and at 
ambient temperatures in excess of 42 degrees Celsius 
(108 degrees Fahrenheit) during July and August 
(Williams and Tordoff 1988). In contrast, Hawbecker 
(1958) noted that squirrels occasionally ventured into the 
hot sun only for short periods. They are active above 
ground for extensive periods during the day in the spring 
when temperatures are generally between about 20 to 30 
degrees Celsius (68 to 86 degrees Fahrenheit). 


Habitat and Community Associations —San Joaquin 
antelope squirrels live in relatively and annual grassland 
and shrubland communities in areas receiving less than 
about 23 centimeters (10 inches) of mean annual 
precipitation. They are most numerous in areas with a 
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sparse-to-moderate cover of shrubs such as saltbushes, 
California ephedra, bladderpod, goldenbushes, 
matchweed, and others. Shrubless arcas are only 


are not present or not common. 


Hawbecker (1953) believed that most antelope 
squirrels found in shrubless areas were nonbreeders. Yet, 
on the Carrizo Plain Natural Area antelope squirrels are 
widespread; permanent populations are found over 
thousands of acres without shrubs (Harris and Stearns 
1991, D.F. Williams, unpubl. observ.). Grinnell and 
Dixon (1918) and Hawbecker (1953) observed that San 
Joaquin antelope squirrels rarely occurred on the Valley 
floor in areas with alkaline soils supporung halophytes 
such as iodine bush and spiny saltbush Highly alkaline 
soils on the Valley floor typically have water tables 
within a few centimeters to a meter (1 to 40 inches) or so 
from the surface, perhaps limiting habitation. Steep 
slopes and broken, rocky, upland terrain are also scarcely 
inhabited (Williams | 980). 


must be friable. Substantial colonies investigated by 
Hawbecker (1953) were almost always confined to loam 
and sandy-loam soils with moderate amounts of soluble 
salts, but soils with a wide range of textures are used 
(Willams 1980) In shrubless areas, and many areas with 
sparse shrub cover, San Joaquin antelope squirrels are 
associated with giant kangaroo rats, and they also live in 
burrow systems made by giant kangaroo rats (Williams 
and Tordoff 1988, Williams et al. 19936, D.F. Williams 
unpubl. observ ). 


In the southern and western San Joaquin Valicy, San 
includes saltbushes and ephedra (Hawbecker 1975). 
Near Panoche, San Benito County, at an elevation of 
about 360 meters (1,200 feet), they are associated with 
such plants as California ephedra, California juniper, 
matchweed, one-sided bluegrass (Poa secunda ssp. 
secunda), red brome, and red-stemmed filaree (Hawbecker 
1958). Near Los Banos, Merced County, and near 
Mendota, Fresno County, the habitat is mostly devoid of 
brushy cover (Hawbecker 1947). 


Neasons for Decline —Loss of habitat to agricultural 
developments, urbanization, and petroleum extraction is 


squirrels. Use of rodenticides for control of ground 
squirrels and San Joaquin antelope squirrels was reported 
by Grinnell and Dixon in 1918. Use of insecticides to 
control leafhoppers and other insects might impact 
antelope squirrels negatively by temporarily reducing the 
abundance of insects, an important source of food and 
moisture dunng summer. 


Threats to Survival —The processes of habitat loss 
and fragmentation are expected to continue on a much 
smaller scale than in the past, but the direct and indirect 
effects of these processes are expected to accelerate the 
decline of the species. ‘Though one of the two largest and 
most important habitat areas, the Carnzo Plain Natural 
Area, is now mostly in public ownership, potential 
protection is tenuous for the species in the equally 
important population of the Lokern-Elk Hills area of 
western Kern County. The sale of Naval Petroleum 
Reserve #! in Elk Hills to private interests (Henry 199Sa, 
19956) could represent a threat to the San Joaquin 
antelope squirrel if rates of exploration and production 
are increased. 


Another threat to San Joaquin antelope squirrels on 
private land may be the long-term effects of excessive 
grazing by livestock. Elimination of shrubs and soil 
erosion resulting from heavy use of rangeland 
communities by livestock can degrade their carrying 
capacities for most member species. First affected are 
those species dependent upon the plants most palatable 
and vulnerable to grazing and browsing by livestock. San 
Joaquin antelope squirrels appear to maintain good 
population densities on moderate-to-severely degraded 
rangelands where shrubs such as ephedra are common, 
but it is doubtful that they could maintain viability 
indefinitely unless the processes of overgrazing and 
resulting soil erosion were halted. Substantial soil 
erosion has occurred on both public and private lands 
throughout the histoncal geographic range of the species 
(Williams et al. 19936, DP. Williams unpubl. observ.). 
Rangeland conditions in the region have deterioraied 
over the last several decades, and deep gully erosion is 
accelerating, even in areas where livestock grazing has 
been curtailed or reduced. 


Conservation Efforts —The San Joaquin antelope 
squirrel was designated a threatened species by the State 
of California in 1980 (CDFG 1980). The San Joaquin 
antelope squirrel was removed as a Category | candidate 
for Federal listing in 1995 (USFWS 19956), and is now 
considered a species of concern (USFWS 1996). 
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San Joaquin antelope squirrels were the target species 
for the first unit of the Allensworth Ecological Reserve 


(J. Gustafson pers. comm.), and one of several species 
benefiuag from other mitgavon and noamitgavon land 
protection actions (Table 2). The CDFO's Bird and 
Mammal Contcrvation program funded studies on 
ecology and habitat management of San Joaquin antelope 
squirrels (Williams et al. 1988) and studies of population 
survey methods, demography, and distribution (Harns 
and Stearns 1991). The Biological Resources Division of 
U.S. Geological Survey is studying effects of roads on 
San Joaquin antelope squirrels in the Carrizo Plain 
Natural Area, and interacuons between San Joaquin 
antelope squirrels and giant kangaroo rats (G. Rathbun 
pers. comm.). The Biological Resources Division also 
funded a study of food habitats of San Joaquin antelope 
squirrels (Harris 1993). 


Conservation Strategy —San Joaquin antelope 
squirrels in the two largest populavons on the Carnzo 
Natural Area and in western Kern County should be 
protected by appropriate land uses and habitat 
management. Ensuring that habitai for San Joaquin 
antelope squirrels 1s dedicated to conservation objectives 
will require purchase of utle or easement to some parcels, 
and protecuon of habital on existing public lands in 
western Kern County. Additional populations need 
protection, especially in western Presno and eastern San 
Benito County, along the fnnge of the Valley between 
Fresno and Kern Counties, and on the Valley floor. 


The status of antelope squirrels in the Kettleman Hills 
and on the remaining islands of habitat in the southern 
San Joaquin Valley is precarious. Protection and 
enhancement of habitat in the Semutropic Ridge area of 
Kern County 1s important to maintaining a population on 
the Valley floor Protecting and restoring habitat in the 
area including Pixley National Wildlife Refuge and 
Allensworth Natural Area (this area encompasses all the 
natural and abandoned farm lands in the Allensworth- 
Delano area of Tulare and Kem Counties), and 
rentroducing antelope squirrels to Pixley National 
Wildlife Refuge is necessary to secure a population in the 
eastern porvons of the Valley Both habstat restoration 
and management for San Joaquin antelope squirrels wil! 
investigations 

Conservation Actions — Actions required to conserve 
the San Joaquin antelope squirrel. in approximate order 
of umportance, are. 


Hafner (1979), using discriminant analysis, reaffirmed 
conclusions of earlier researchers that populations of D. 
nitratoides on the Carrizo Plain and west of the Kern 
River alluvial fan, at the northwestern edge of Buena 
Vista Lake. and west of the channels, sloughs. and lakes 
fed by the Kern River were short-nosed kangaroo rats. 
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Also, these waters at the west edge of the Valley floor 
marked the boundary between the subspecies brevinasus 
follows this boundary from the Buena Vista Lake bed 
west of Lost Hills. 


Description —See account of the Fresno kangaroo 
rat for a general description of the species. Adult short- 
nosed kangaroo rats average larger in size than Tipton 
and Fresno kangaroo rats. Mean mass is about 39 to 44 
grams (1.4 to | 6 ounces), head and body length averages 
about 100 to 1 10 millimeters (3.9 to 4.3 inches), and tail 
length about 115 to 130 millimeters (4.5 to 5.1 inches). 


Identification. —See the Fresno kangaroo rat 
account for ways to distinguish shori-nosed kangaroo 
kangaroo rat can be distinguished from the Presno 
kangaroo rat by its larger average measurements: mean 
total length for males in different populations, 238 to 252 
millimeters (9.4 to 9.9 inches); for females, 232 to 246 
millimeters (9.1 to 9.7 inches); mean length of hind foot 
for males, 35.7 millimeters (1.41 inches); for females, 
34.5 millimeters (1.36 inches); mean inflation of the 
auditory bullae for males, 22.6 millimeters (0.89 inch), 
for females, 22.4 millimeters (0.88 inch) (Hoffmann 
1975) (see accounts of Fresno and Tipton subspecies for 


corresponding average measurements) 


Historical Distribution —— The hisioncal geographic 
range of short-nosed kangaroo rats is only partly known 
from museum and literature records and recent studies at 
a few sites. There has not been a comprehensive study to 
define histoncal distnbution, bui the inhabited area was 
greater than 1,000,000 hectares (2,471,044 acres). 
Short-nosed kangaroo rats occupied and grassland and 
shrubland associations along the western half of the 
Valley floor and hills on the western edge of the Valley 
from about Los Banos, Merced County, south to the 
foothills of the Tehachapi Range and extending east and 
northward inland above the edge of the Valley floor to 
about Poso Creek, north of Bakersfield (Figure 58). They 
also occurred on the Carnzo Plain and the upper Cuyama 
Valley (Grinnell 1920, 1922, Boolootian 1954, Hoffmann 
1974, Hall 1981, Williams and Kilburn 1992, Williams 
ot al. 19935, Hafner 1979, Williams 1985). 


Current Distribution —Curreni occurrences are 
incompletely known because there has not been a 
comprehensive survey for the species. Yet relatively 
imensive Wapping surveys at several historically 


populations mostly are small, fragmented, and widely 
scattered Recent large-scale survey and trapping efforts 
include. the Panoche Region of Fresno and San Benito 
Counties (D.F. Williams unpubl. data, End>ngered 
Species Recovery Program unpubl. data), Cantua Creek, 
Fresno County (Williams et al. 1995, Williams and 
Tordoff 1988), the Kettleman Hills, Kings County 
(Williams et al. 1988), western Kern County (Anderson 
et al. 1991, BG&G Energy Measurements 1995a,5); 
Carrizo Plain Natural Area (Vanderbilt and White 1992, 
Williams et al. 19936, Endangered Species Recovery 
Program unpubl data), and Cuyama Valley (Endangered 
Species Recovery Program unpubl. data). Populations 
are known from around the edge of Pleasant Valley 
(Coalinga area), Fresno County, a few, scattered spots in 
the Kettleman and Lost Hills, Kings and Kern Counties, 
the Lokern, Elk Hills, San Emigdio, and Wheeler Ridge 
regions of western Kern County; the Carrizo Plain 
Natural Area, and the Caliente Mountains at the north 
edge of the Cuyama Valley. 


Occupred habitats for areas known to support shor- 
nosed kangaroo rats have not been completely mapped, 
and there are relatively large areas that offer potential 
habitat for the species that have not been surveyed. 
However, because only a few thousand acres of histoncal 
habitat on the Valley floor remain undeveloped, and this 
species occupies many of the same general areas 
occupied by giant kangaroo rats, but with a different 
pattern of habstat use, the extant occupied area is unlikely 
to be more than about | 2,000 to 15,000 hectares (30,000 
to 37,000 acres)—it is probably considerably less. The 
larger estimate represents about 1.5 percent of the 
estimated historical habstat. Even if there was twice this 
amount of currently occupied habstat and only 80 percent 
as much historical habstat, the currently occupied area 
only would be about 3.75 percent of historical habitat. 


Food and Foraging —Shori-nosed kangaroo rats 
have essentially the same diet at.d foraging behavior as 
the other subspecies of the San Joaquin kangaroo rat 
(Eisenberg 1963). 


Repreduction and Demography —Captive-bred 
shori-nosed kangaroo rats had a gestation period of 32 
days and an average litter size of 2.3 (mode = 2). Litter 
mass at birth averaged 7.6 grams (0.27 ounce). Females 
showed a postpartum (soon after giving birth) estrus 
(Eisenberg and Issac 1963). In captivity, a young female 
conceived at 12 weeks of age and produced two young 
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(Eisenberg and Issac 1963). 


The reproductive season at higher elevauions, such as 
on the Carrizo Plain Natural Area, is about 2 to 3 months 
shorter than on the Valley floor (see Tipton kangaroo rat 
account), with estrus commencing in late February or 
March and ending by May most years, though 
reproduction may continue through August in years with 
a prolonged wet spring Most females appear to have 
only a single litter, and young-of -the- year females appear 
to have reproduced only when there is a prolonged wet 
season (Williams et al. 1993b, Williams and Nelson in 
press, Endangered Species Recovery Program unpubl. 
data) Like other subspecies of the San Joaquin kangaroo 
rat, populations of the shori-nosed kangaroo rat undergo 
disappear from an arca (Williams ct al. 19930, 
On the Elkhorn Plain, the population has fluctuated, 
primarily im response to varying rainfall and plant 
productivity (Figure 59). 

Behavior and Species Interactions. —Behavion of 
shori-nosed kangaroo rats was studied extensively in the 
laboratory and compared to other members of the family 
Heteromyidae (Eisenberg 1963). Individuals usually 
live solitarily except when females are in estrus and 
tolerate the presence of a male. 


Species interactions are essentially the same as for the 
Presno and Tipton subspecies. Short-nosed kangaroo 
rats can coexist with giant kangaroo rats only where there 
are scattered shrubs, and on the periphery of giant 
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Figure $9 Number of shor-nosed kangaroo rats captured 
Guning August censuses. Elkhorn Plain Census penods were 6 
days in duranon The Y2 axis shows mean net productivity per 
square meter (Williams ot al 1993a, Endangered Species 
Recovery Program unpubl data) 


kangaroo rat colomes on relatively steep, rocky slopes 
(Wilhams and Tordoff 1988). 


Activity Cycles —Shori-nosed kangaroo rats are 
nocturnal and active year round. They do not become 
dormant. They frequently appear above ground shortly 
after sunset and before dark (Tappe 1941, D. F. Williams 
unpubl data) They were not captured in the morning 
hours after sunrise on the Elkhorn Plain, but were taken in 
the evening before sunset (Willams and Tordoff 1988). 
In captivity, shori-nosed kangaroo rats showed no 
difference in activity under simulated full-moon and 
new-moon conditions (Lockart and Owings 1974). 


Habitat and Community Associations —Shori- 
nosed kangaroo rats historically were found mostly on 
flat and gently sloping terrain and on hilltops in desert- 
shrub associavons, pnmarily saltbushes and California 
ephedra. On the western slopes of the Tembior Range, 
San Luis Obispo County, they also occur sparingly on 
steep, rocky hillsides among chaparral yucca, ephedra, 
and other shrubs, up to about 840 meters (2,750 feet) 
(Vanderbilt and White 1992, Williams and Tordoff 1988, 
D.F. Williams unpubl. data). On the Elk Hills Naval 
Petroleum Reserves in California, they ae most 
abundant on flatter verrain with shrub densives between 
about 0.1! and 0.17 per square meter (0.1 to 0.2 per square 
yard), as opposed to hilly terrain with higher shrub 
densities (EG&G Energy Measurements |99Sa_b). 


Short-nosed kangaroo rats generally occupy grassland 
with scattered shrubs and desert-shrub associations on 
fnable soils. They imhabu highly saline sotls around 
Soda Lake, on the Carrizo Plain, and less saline soil 
elsewhere. On the Valley floor, south of Los Banos, 
Merced County, small populations, whose taxonomic 
identity is uncertain (exilis or brevinasus) live on levees 
secure from winter flooding. then move into seasonally 
flooded iodine bush shrublands dunnag the summer 
months, where at least some individuals reproduce 
Uohnson and Clifton 1992). In the Panoche Valley, San 
Benito County, short-nosed kangaroo rats are found on 
gentile slopes and rolling. low hilltops where some shrubs 
are present (Hawbecker 1951). Over most of their 
current range they are generally more numerous in 
lighter, fnable souls such as the sandy botioms and banks 
of arroyos and other sandy areas (Williams and Tordoff 
1988, DF. Williams unpubl. data). 


Reasons for Decline — The main cause for decline of 
short-nosed kangaroo rats was the extensive agncultural 
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developments of the 1960s through 1970s withun thew 
range, made possible by the Central Valley and Suse 
Water projects Loss of the best habstats and the largest 
populavons they supported. together with fragmeatsucn 
and isolation, and subsequent random catastrophic 
events (¢.g.. drought, flooding, fire), have apparently 
caused thew eliminabon from some sites sul] unde veloped: 
In lamited areas. widespread broadcastung of rodenucides 
to control California ground squirrels (and someumes 
kangaroo rats) may have contributed to elimination of 
some populations (Williams and Kilburn 1992). 


Threats to Survivel —-Current and potential threats 
cannot be adequately assessed without a more complete 
understanding of current distmibuvon and population 
statuses. Yet, from what is known of the biology of the 
species, the greatest Gweats probably ae random 
catastrophic events (¢.g., drought, flooding, fire) and 
inappropriate habitat management Shor nosed kangaroo 
rats appear to be parucularly sensitive to buildup of too 
much plant matenal when grazing or other land uses that 
reduce plant cover and mulch accumulation are curtailed 
They also may be harmed by overstocking range land, 
especially when it results in heavy browsing and death of 
shrubs Fires that destroy salthushes may reduce habstai 
quality for the species. These factors probably vary, with 
lack of grazing or other vegetation management being 
less important or unimportant in the mos and porvions of 
its range and mos! important in the wetiest 


The largest existing population of shori-nosed 
kangaroo rats 1s in western Kern County in the Lokern 
and Elk Hills region Though several thousand acres are 
in public ownership, relatively litle of u 1s adequately 
protected by utle or statute Privatization of the Naval 
Petroleum Reserve @| at Elk Hills could lead to greater 
surface disturbance if rates of exploration and production 
are increased Unless a substantial proporvon of the 
occupied habstat can be protected from development and 
the habitat managed by appropriate land uses. additional 
habitat fragmentation and habitat degradation could lead 
to extuncvon of this population by random catastrophic 
events (¢.g.. drought, flooding, fire). 


Elsewhere, the only other sizable population 1s on the 
Carrizo Piain Natural Area. Though much of this is now 
in public ownership, between one-third and one-half of 
the land mm the Natural Area has »ot been grazed since 
acquisition = Another several thousand acres had been 
cultrvated since at least the 1930s, some longer, and 0 | to 
1.0 meter (0.3 to 3 feet) of ta20il were lost during that 


time (R. van de Hoek pers. comm.. DF. Williams unpubl. 
observ) Culuvanon ceased on most parcels between 
1987 and 1989. Whether or not shori-nosed kangaroo 
rats have recolonized any of the ground reured sance is 
act known. Much of i may have lost too much soil to 
provide sustable habrtat for tus species: 


On the Carrizo Plain Natural Area. lack of grazing in 
years of ugh plant productivity or other appropriate 
habitat management poses an unknown level of threat to 
conserving shori-nosed kangaroo cas. Though 
inappropnate management probebly would not result 
darectly in elamanation from the Natural Area. it probably 
would prevent the species’ populauion from reaching a 
size and distribuvon that would adequately insulate 1 
from the segati ve effects of random catastrophic events 
(e.g, drought, flooding. fire). 


Conservation Efforts —The shori-nosed kangaroo 
rat has no protected status lt was removed as a Category 
| candidate for Federal listing in 1995 (USFWS 19956), 
and is now considered a species of concern (USFWS 
1996) Though litle direct conservavon action has been 
taken for this species, 1 has benefited from surveys and 
avoidance of impacts on Federal property (BG&0 
Energy Measurements |995a.b), land purchases for the 
Carrizo Plain Natural Arca by the State and Federal 
governments, and from land purchases for mitigation 
and nonmitigation in the Sand Rudge area (The Nature 
Conservancy), Lokern area (California Energy 
Commission, The Nature Conservancy, USBLM, 
CDFG), and possibly elsewhere in the Coalinga-Panoche 
regions of Fresno and San Benito Counties (Table 2). 
The short-nosed kangaroo rat also has benefited from the 
Calforma Energy Commission's Ecosystem Protection 
Program surveys and plans for the Southern San Joaquin 
Valley (Anderson ot al. 1991), and its Biological 
Resources Inventory of the Carnzo Plaia Natural Area 
(Kakibe- Russell et al. 1991). 


The Bird and Mamma! Conservation Program of the 
CDFG, USBLM, Bureau of Reclamation, and Service 
collectively have supported research on population 
ecology and grazing impacts of kangaroo rats on the 
Elkhorn Plain that has provided information on the 
population dynamics of shori-nosed kangaroo rats 
(Willams et al. 19930, Williams and Nelson in press, 
Endangered Species Recovery Program unpubl data) 
Other important information has been gathered by 
EG&G Energy Measurements (1995a.6) for the US. 
Department of Energy during their small mammal 
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monstonng and habstat relavonshups suudses on the Naval 
Pewoleum Reserves in Califorma, and the Califorma 
Energy Commission's small mammal monitoring 
program in the Lokern Regoon (Anderson et al 1991). 


Conservation Strategy —The shori-nosed Langaroo 
rat will benefit from a detailed investigation of current 
Gistribution and population satu, 2 population 
monionng program. appropnate habvial management. 
and habitat protection, particularly in western Kern 
County, but probably also im the Panache Region. 
Habuat management prescnpuons are likely to differ on 
the Carnzo Plain Natural Area from those in western 
Kern County, and studies to determine aporopnate land 
use and vegetavion management regimes are needed in 
both areas, and probably elsewhere. The long-term 
protection of natural land in the Elk Hills Naval 
Petroleum Reserves in California and the Lokern Arca 
ae necessary t© improve the status of the species. 
Determining the causes and stopping or reversing the 
decline im short-nosed kangaroo rat populations im 
western Kings and Fresno Counties and eastern San 
Benno County also are elements of conservation A final 
component of the conservation strategy for this species 1s 
to restore and remtraduce shori-nosed kangaroo rats to 
lands retired from wrigated agriculture because of 
drainage problems ideally one of more mayor blocks of 
reured land can be connected by continuous habitat along 
mayor intermitient stream channels to the natural land in 
the Panoche region 


Three main constituents of a conservation strategy for 
short-nosed kangaroo rats are. 


| Determining how to enhance habitat for short- 
nosed kangaroo rats that lessens the seventy of 
cycle population dechnes 


2 Consolidating and protecting blocks of suitable 
habitat for short-nosed kangaroo rats in western 
Kern. Kings, and Fresno Counties 


3 Restoring habstat for shori-nosed kangaroo rats 
on farmland reured because of dramage 
problems 


Retured land ideally should be of several thousand 
acres cach, minumally about 2,330 hectares (5,760 acres) 
with a core of at least 800 hectares (about 2,000 acres) of 
high quality habitat that is not subject to periodic 
flooding from overflowing streams or sheet flooding 


from torrenual ran They should provide topopraphuc 
and brouc diversity The vegetation should be actively 
managed by an appropnate level of lrvestock grazing to 
prevent excessive accumulation of mulch and growing 
plants until such time as Optimum management 
condivons are determined by screnufic research Large. 
relatively square blocks will mimumize edge with 
agncultural lands and the consequent pesi problems at 
the agncultural interface 


Conservation Actions — Needed to conserve shor- 
nosed kangaroo rats, in pnority of umplementation, are. 


1. Initiate and coordinate habitat management 
studies for shori-nosed kangaroo rats at sites 
representing the range of existing habitat 
conditions for the species, in the Carrizo Pla.a 
Natural Area, Lokern / Elk Hills region, and 
western Fresno County. 














2 Protect ex1stang habutat for shor-nosed kangaroo 
rats in the Naval Petroleum Reserves in 
Cahforma, Lokern area, and elsewhere in the 


region 


3 Design and implement a range wide population 
mon:onng program that measures population 
and environmental fluctuations a sites 
representative of the range of sizes and habutat 
condivons for the species: 


6 In bude habsutat needs of short nosed kangaroo 
rats in any plans by government to acquire and 
restore drainage-problem lands within its 
histoncal geographic range parvcularty western 
Presno County. 

7 Restore habrtat on reured agncultural lands as 
needed 


& Reevaluate the status of the short-nosed 
kangaroo rat within 3 vears of recovery plan 
approval 
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4 Riparian Weedrat 
(Neetemea fuscipes riparia) 


Taxzenemy.—The riparian or San Joaquin Valley 
woodrs, Nectoma fuscipes riparia, & one of 1! 
described subspecies of the dusky-foowsd woods 
(Hooper 1938) Although some taxonomac studhes of the 
genus Neotoma have been completed in recent years, no 
genetic analyses or further systematic revisions of the 
species N fuscipes have been published since Hooper's 
(1938) report. 


Description —The npanan woodrat (Figure 60) is a 
medium-sized (200 to 400 grams, 7.05 to 14.11 ounces) 
rodent with a stocker build and a tail that 1s well furred 
(Hooper 1938, Williams et al. 1992) and not scaled, 
compared to the coexisting, nonnative roof or “black” 
rats (Rattus rattus) 


identification. —N. { riparia Giffers from other, 
adjacent subspecies of woodrats by being larger. lighter. 
and more grayish in color, with hind feet white instead of 
dusky on thew upper surfaces, and a tas] more distinctly 
bicolared (lighter below contrasting more with the darker 
dorsal color) (Hooper 1938). 


Historical Distribution —The type socality for the 
nmpanan woodrat is Kincaid's Ranch, about 3 lulometers 
(2 miles) northeast of Vernalis in Stanislaus County, 
California (Figure 61). Hooper's (1938, p. 223) 
taxonomx analysis used only seven specimens. all from 
the vicinity of the type locality, but he believed that “it 
probably ranges south, along the nver bottom lands. as 
far as southern Merced County of northern Fresno 
evidently prevail throughout this area” Hooper further 
powted out that the range of the mpanan woodral was 





Figure 6@  [ilustranon of a npanan woodra Drawing by 
Wendy Stevens ( © CSU Stamsiaus Foundanon) 


dasyunct by 1938 because mo sustable habitat remaned 
between the type locality and the San Francisco East Bay 
regpoa, where two other subspecies (N { perpiexa and N 
S. ennectens) could be found. Hall and Kelson (1959) 
assigned a specimen from E] Nido. Merced County to thes 
subspecies on the basis of geography 


Current Distribution —The range of the nparnen 
woodrat is far more restricted today than st was in 1938 
(Williams 1986). The only population thet has bees 
verified is the single, known extant populavon restncted 
to about 100 hectares (250 acres) of mpanian forest on the 
Stanislaus River in Caswell Memonal State Park (Figure 
61). Williams (1993) estimated the size of this 
populanon at 437 individuals Analysis of Califorme 
Department of Water Resources land use maps indicate 
that there were approximately 20 hectares (50 acres) of 
“natural vegetavoe™ present along the San Joaquin River 
near the type locality in 1988. though no woodrats have 
been seen in that area. Today there is no habitat for 
woodrats around E] Nido, which is located about 8.9 
kilometers (5.5. miles) east of the San Joaquin River, the 
closest possible npanan habsat 


Food and Foraging — Although some species have 
more specialized dicts than others (e.g. Stephen's 
woodrat, N stephensi. feeds almost exclusively on 
juniper), woodrats are, for the most part, generalist 
herbivores. They consume a wide variety of nuts and 
frusts. fungi, fohage and some forbs (Linsdale and Tevis 
1951). 


Behavior and Species Interactions ushy footed 
woodrats live in loosely -cooperat: ve socrevies and have a 
matrilineal (mother offspring associavons. through the 
maternal line) social structure (Kelly 1990). Unlike 
males sdjyacent females are usually closely related and. 
unlike females. males disperse away from the birth den 
and are highly territorial and aggressive, especially 
during the breeding season Consequently. papulavons 
are typacally female tiased and. because of pronounced 
polygyny (mating patiern in which a male mates with 
more than one female in a single breeding season). the 
effective population size (i.e. successful breeders) is 
generally much smaller than the actual population suze 
(Kelly 1990) 


Habuat and (Community Atsociations —(ushy 
foxmed woodrats inhabst evergreen or live oaks and other 
thuck -leaved trees and shrubs (Kelly | 990. Willams et al 
1992) Repanan woodrats are common, however, where 
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Figure 61 Onsenbunonal records for the npanan wade Neoiwme fun yr) rye | 
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there are decaduous valley oaks. but few lve caks They 
are mos! sumerows where shrub cover 1s dense and ieasi 
abundant in copes arom. ie riparien wom, highest 
densities of woodrats and thee houses we ofies 
encountered in willow thuckes wrth ap oak oversiory 
(Limadale and Tevis 1951) 


Dusky -fooed woadrats are weil known for thew large 
terrestnal suck houses. some of whach can last for 20 or 
more years after beung shendoned (Linsdale and Tevis 
1951, Carraway and Verts 1991). At Caswell Memorial 
State Park. npanan woodrats also make houses of + 
und other mer (Williams 1993) Ai te Hay 
Reserve, Monterey County, dusky-footed woodra 
houses range from 60 contimetes (2 fect) w 19 
cenumeters (5 feet) um heagit. and can be | 20 cenumeters 
(4 feet) © 240 centimeters (8 feet) in basal Giameter 
Houses typcally are placed on the grownd agains! or 
straddling a log or exposed roots of a standing wee and are 
ofter located in dense brush Nests also are placed in the 
crouches and cavities of wees and in hollow logs 
Someumes tree nests are constructed but this behavior 
seems to be more common in habstai with evergreen trees 
such as live oak (Williams et al. 1992). 


Reasons for Decline — Although there 1s sil! no 
good estumate of the amount of npanan habrtat remamning 
im the San Joaquin Valley i 1s owly a vesuge of what 
was 30 to 100 years ago Thus. loss and fragmentation of 
habuat are the poncypai reasons for the decline of the 
mpanan woodrat Much of this loss was the result of the 
construction of large dams and canals whuch diverted 
water for the wngabon of craps and permanent!y altered 
the hydrology of Valley streams More was lost through 
culuvawon of the nver bomoms Histoncally. cattle also 
probably impacted npanan woodrat populations since 
the thuck undergrowth. whech 1s parucularty mmportani to 
woodrats. 1 sensiti~¢ to trampling. brow song and grazing 
by lvestack 


Threats t© Survival —The only known extant 
popwlavon of npanan woodrat 1 wnall with ms suze 
lomated by the as aslathe habetat |r is thus af an increased 
rst of exuuncvon because of genetx demograph and 
random catastronh&x events (¢ g drought. flondeng fire) 
that threatens emall isolated popwlapoms Because of its 
breeding beheveer, Gee cfiective size of woodral 
papulations i generally much emailer than the actual 
papulanon wze The mcreases the neh of mmbweeding 
depress: - 


The eoodra: papulanoe « Caswell Memanal Suse 
Part is vulnerable to flooding of the Stanisieus River 


Because of as well-develaped arboreality (ability to 
cChuamb m wees), the woodrat itself is not a sensitive to 


flooding os same other brush-dwelling species (¢ g . the 
npenas brah rabbu) However, woodrs houses are 
essentual for survival end these can be severely umpacted 


by floodung. thus affecting populanoe viability 


Con: ervation Efforts: —The npanas woodrs wa 
proposed for listing by the USFWS on November 2!, 
1997 (USFWS 1997) Although Ge aaly taown 
populapos has some protecton by ressding wm Caswell 
Memonal State Part. there are currently pv conservavos 
effors underway specifically wo benefit the ripanan 
woodrs. The California Deoparument of Parks and 
Recreapon. however has supponed some general smal) 
mamma) stuches and stuches on the woodral populapon at 
Caswell (Cook 1992, Wilhams 1993). 


Conservation Sartegy — |nike many other sensitive 
species in the San Joaquin Valley, the life history of the 
npanan woodrat is parucularly well known through 
stuches on other subspecies of the dusky footed woodrat, 
particularly N / luciana (Linsdale and Tevis 1951, Kelly 
1990) However using tus information to develop a 
conservanon plan « hampered by 0 lack of data on the 
current stetus and distribution of the apecies. Tha, 
surveys along all nver corndors throughout its histoncal 
range to idenufy and map remaming npanan habttat and 
etiam woodrat populations. if any are fownd. must be s 
primary clement of « conservation strategy for the 
npanan woodrat 


Any conservation strategy for the mpanan woodra 
should focus on a long term goal of reducing the effects 
of popwlapon fragmentavon by establishiny wherever 
possible, lmkages (corndors) between reanants of 
ipafien bebe 8=60f «6sddiionsl riparian woods 
populawons are discovered by surveys. prnont, should be 
given to Commectng Gccupred habvtat paiches However. 
if no addvonal papulavons are found. then Con venient or 
logics’ fragments will have to be reconnected and 
remtroduction of the species will be an important 
component of the Comservatvion strategy 





Because much of the nver bonom land m the San 
joaquin Vilicy & @ private ownersiap, « concerted 
outreach effort must be made tw cnlict the help of 
landow nen on the Conservation of npanan woudrats and 
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Joint Venture, Partners for Wildlife Program, and the 
evolving “safe-harbor” concept), incentives must be 
provided to encourage the establishment or restoration of 
teorian taatbi 


All these conservation activities will depend on the 
understanding and receptivity of private landowners. 
Many of the private parcels of potential habitat for 
riparian woodrats on the Stanislaus and lower San 
Joaquin Rivers have federally-owned wildlife habitat 
and flood easements, administersd by the U.S. Army 
Corps of Engineers (COE). This is true of the entire 
riparian corridor of the Stanislaus River downstream 
from Casvvell Memorial State Park in Stanislaus and San 
requirements of those easements are being met. Beyond 
that, the development of an effective outreach and 
incentive program focused on the owners of riparian 
lands is a critical and carly step of any conservetion 
strategy. 


Conservation of the riparian woodrat may be 
furthered by changes in the management of National 
Wiidlife Refuges in the San Joaquin Valley that will 
make these refuges more hospitable to mparian species. 
Such changes are specifically needed to help recover the 
npanan brush rabbit (as discussed elsewhere in this plan) 
and the woodrat. 


Conservation Actions —Conserving the jiparian 
woodrat depends on good information on status and 
distribution and sufficient protected habitat. To achieve 
these goals requires these actions: 


1. A survey and mapping of all riparian areas 
along the San Joaquin River and its major 
tributaries is of the highest priority. A cost- 
effective survey can be carried out through a 
combination of aerial photo interpretation, 
selective truthing of photos on the ground, and 
and given. 

2. Develop in collaboration with owners of 
mpanan land and local levee-maintenance 
districts sn incentive program for preserving 
cover af.; nparian vegetation. 


3. Develop a plan for the restoration of riparian 


habitat, the establishment of nparian corndors, 
and the reintroduction, if necessary, of mparian 
woodrats to suitable habitat. 


4. Initiate a genetic study of the Caswell Memorial 


6. Begin efforts to restozve and link riparian habitat, 
and reintroduce woodrats, as appropriate. 


Although the uming of these management actions 
may depend on the development of additional 
information through surveys, some combination of 
actions will almost certainly be necessary for 
conservation. Therefore to the extent possible, planning 
for such action should go forward along with surveys. 
Then appropriate management action can follow without 
delay when surveys are finished. 


5. Tulare Grasshopper Mouse 
(Onychomys torridus tularensis ) 


Taxonomy —The genus Onychomys was described 
by Baird (1858). The southern grasshopper mouse was 
described as Hesperomys (Onychomys) torridus by 
Cowes (1874). The Tulare grasshopper mouse (0. 
torridus tularensis), one of 10 currently recognized 
subspecies, was described by Merriam (19046) from the 
type specimen collected near Bakersfield, Kern County, 
Californi 


Description—in general, mice of the genus 
Onychomys have stout bodies with short, relatively thick 
tatls (Figure 62). The pelage is sharply bicolored with the 
head, back, and upper sides pale-brown to grayish or 
pinkish cinnamon and the underparts white and distnctly 
different from the upper parts. The tail is usually 
bicolored with a white tip (Hall and Kelson 1959, 
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McCarty 1975). Juvenile pelage is gray; adult pelage is 
buffy or tawny, and the pelage of olde: individuals may 
be gray, closely resembling subadults in color (Hal! and 
Kelson 1959). Within-species variation in adult coat 
color may be a result of adaptation to local environmental 
conditions (McCarty 1975). The total body length of the 
southern grasshopper mouse ranges from 119 to 163 
millimeters (4.69 to 6.42 inches); tail length, 33 to 62 
millimeters (1.30 to 2.44 inches); hind foot length, 18 to 
23 millimeters (0.71 to 0.91 inch); and car length from 
notch, 11 to 18 millimeters (0.43 to 0.71 inch). Tail 
length 1s usually more than half the length of the body (48 
to 56 percent) (Hall and Kelson 1959). 


The southern grasshopper mouse has five tubercles 
(knob-like fleshy buns) on the sole of cach forefoot, 
and four on cach hind foot. The soles of the feet are 
covered with fur from heel to the beginning of the 
tubercles (McCarty 1975). 


Identification —The Tulare grasshopper mouse can 
be told externally from coexisting species of white- 
footed mice (Peromyscus spp.) by its relatively short, 
club-like tail and larger forefeet (McCarty 1975) 


Historical Distribution —The Tulare grasshopper 
mouse historically ranged from about western Merced 
and eastern San Benito Counties cast to Madera County 
and south to the Tehachapi Mountains, on the east, they 
ranged from Madera County south (Figure 63) (Newman 
and Duncan 1973, Williams and Kilburn 1992). 





Figure 62. Illustration of a Tulare grasshopper mouse 
Drawing by Wendy Stevens based on photos © by B Moose 
Peterson 


Current Distribution.—Currently, Tulare 
grasshopper muce are known to occur along the western 
margin of the Tulare Basin, including western Kern 
Valley side of the Cahente Mountains, San Luss Chispo 
County, and the Ciervo-Panoche Region, in Fresno and 
San Benito Counties (Williams and Kilburn | 392, DF. 
Willams unpubl. “ ta). Though there has not been a 
comprehensive su: .cy of existing potential habitat, there 
are several large blocks of histoncal habitat on the floor 
of the Tulare Basin where extensive wapping has 
occurred, but no Tulare grasshopper mice have been 
captured, such as Alkali Sink Ecological Reserve, Fresno 
County, and Pixley National Wildlife Refuge, Tulare 
County (Endangered Species Recovery Program unpubl. 
data). The only recent moord is the capture of a 
grasshopper mouse in 1994 at Allensworth Ecological 
Reserve (CDPG in litt. 1998). 


Food and F oraging — Southern grasshopper mice 
eat mostly small animals, with insects forming the bulk of 
their dicts (Bailey and Sperry 1929, Chew and Chew 
1970, Horner et al. 1964). Prey items include scorpions, 
ents, insect cocoons, caterpillars, lizards, and frogs (Rana 
sp.) (Horner et al. 1964). They also cat seeds. Captive 
grasshopper mice stored sunflower seeds in their nest 
only when no other food source was available (Bailey 
and Sperry 1929). 


Reproduction and Demography — Specific 
information on the reproduction and the mating system 
of Tulare grasshopper mice is unknown. For southern 
grasshopper mace in general, breeding occurs throughout 
the year in laboratory settings, but 1s seasonal in natural 
populations (McCarty 1975). Gestation is between 27 
and 32 days, with two to six young born per litter. In the 
wild, Tulare grasshopper mice may produce up to three 
litters per year. Most littcrs are born from May through 
July, with a sharp decline m August (Taylor 1968). Both 
male and female souti.cn grasshopper mice care for the 
young (Horner 1967 ) 


The reproductive efficiency of female grasshopper 
mice declines significantly following the first’ year 
Taylor (1968) reported that only 17 percent (8 of 47) of 
females that bore young in the laboratory bred in their 
second year, and only 2 percent (| of 47) continued into 
the third year Female southern grasshopper mice rareiy 
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remain reproductively active in the laboratory after 2 
years of age. The oldest female to successfully rear a 
litter was 24 months old. The oldest male to sire a litier 
was 31 months old (Pinter 1970). Southern grasshopper 
mice survived in the laboratory up to 3 years, but mice in 
the wild probably live less than !2 months (Horner and 
Taylor 1968). 


Females appear to be sexually active for a single 
breeding season, with a rapid onset of reproductive 
senility following the first year. Females born carly in 
the year (April) may produce two or three litters prior to 
the end of the breeding season. Females born later in the 
year would have the potential to produce up to six litters 
in the following breeding season, but seasonality of 
breeding probably reduces the actual number to one to 
three litters. Distinct lulls in the testicular activity of 
maies during the breeding season also may contribute to 
low population dcasities (Taylor 1963). 


There is no information on demography or dispersal 
of Tulare grasshopper mice. Generally, southern 
grasshopper mice exist at relatively low density and have 
such as white-footed mice (McCarty 1975). 


Behavior and Species Interactions —The most 
Consistent social unit is reported to be a male-female pair 
with offspring in a burrow system within a wide home 
range (McCarty 1975). Blair (1943) reported the home 
range size of male southern grasshopper mice ‘was 3.2 
hectares (7.8 acres), and that of females was 2.4 hectares 
(5.9 acres). The nest of the southern grasshopper mouse 
is typically located in a burrow system that may have 
been abandoned by another small mammal (Bailey and 
Sperry 1929, Hall and Kelson 1959). 


Adult males are highly terntornal and frequently 
vocalize during nocturnal activity. Adult males emit a 
high-pitched call, lasting several seconds, while standing 
on the hind legs with head raised and mouth open. Calls 
are less frequently given by fernales. Calling appears to 
function as a territorial and spacing mechanism 
(McCarty 1975). 


Small mammals associated with Tulare grasshopper 
rats (all three subspecies), Heermann’'s kangaroo rats, 
squirrels, San Joaquin pocket mice, Califorma pocket 


(Hawbecker 1951, D.F. Williams unpubi. data). 


Predators of the Tulare grasshopper mouse are known 
to include American badgers, San Joaquin kit foxes, 
coyotes, and barn owls (Hawbecker )%51). 


Activity Cycles — Tulare grasshopper mice are 
nocturnal and active year round. They probably do not 
become dormant, ai least pot for long periods, Jrough m 
Captivity individuals have exhibited short episodes of 
torpor (D.F. Williams unpubl. observ.). Othe: aspects of 
activity of Tulare grasshopper mice are unknown. 


Habitat and Community Associations —Tulare 
communities in hot, arid grassland and shrubland 
associations (Williams and Kilburn 1992). There is little 
information about the habitat requirements of the Tulare 
subspecies. Habitats recorded in the literature include 
Blue Oak Woodland at 450 meters (1,476 feet) where it is 
very rare (Newman and Duncan 1973), and Upper 
Sonoran Subshrub Scrub (Hawbecker 1951). Other 
reported habitats are alkali sink, dominated by one or 
leaf goldenbush; mesquite associations on the Valicy 
floor, saltbush scrub; Upper Sonoran shrub associations 
Acnvinated by California ephedra/Andersor, desert thor: 
and ¢assland associations (primarily Arabian grass and 
red drome) on the sloping margins of the San Joaquin 
Valley and the Carrizo Plain region (Williams and 
Tordoff 1988). 


Reasons for Decline —The habitat reduction, 
and development of the Valley for agriculture are the 
principal causes of decline of Tulare grasshopper mice. 
Random catastrophic events (e.g. floods, drought 
combined with their low reproductive rate and other 
factors in elimination of fragmented populations. 
However, use of insecticides (first DDT and others, now 
mainly malathion) on natural lands to control beet 
leafhoppers could have contributed to the disappearance 
of grasshopper mice from fragmeated islands of natural 
land on the Valley floor, both from direct and indirect 
poisoning, and reduction of their staple food, insects. 
Rod«nticides targeted for ground squirrels and 
insecticide drift from adjacent farmland may also have 
been a factor in elimination of grasshopper mice from 
fragmented parcels on the Valley floor. 
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Threats to Survival —Habitat fragmentation and 
loss to cultivation, and, perhaps, inappropriate land 
management, are the most serious threats to Tulare 
grasshopper mice. The naturally low reproductive rate, 
characteristic of southern grasshopper mice (McCarty 
1975) make this subspecies particularly vulnerable to 
loss and fragmentanion of habitat (Williams and Kilburn 
1992). There are no current overall estimates of 
population size for this subspecies. 


Conservation Efforts —The Tulare grasshopper 
mouse is not a candidate for Federal listing, but is 
considered a species of concern (USFWS 1996). 


Conservation Strategy —The Tulare grasshopper 
mouse lives in the same communities as the listed 
kangaroo rats, blunt-nosed leopard lizard, and San 
Joaquin kit fox. Its habitat needs, then, are essentially the 
same as those of other members of this arid grassland and 
shrubland community assemblage. Protecting habitat for 
the listed members of this assemblage should 
simultaneously proteci habitat for Tulare grasshopper 
mice. Of greatest concern, however, is the apparent 
elimination of populations on the Valley floor. This loss, 
if substanuated, suggests relatively high vulnerability to 
extinction by random catastrophic events (:.g., drought, 
flooding, fire) or use of pesticides on even relatively large 
habitat areas. Effort needs to be directed at reaching an 
understanding of the environmental factors of islands 
where extinction has occurred. Knowledge gained can 
be used in refining a strategy for ensuring that the same 
processes do not result in further eliminations and 
eventual extincuon of the enure metapopulation. 


for Tulare grasshopper mice are essentially the same as 
those for San Joaquin antelope squirrels and the three 
subspecies of the San Joaquin kangaroo rat. Additional 
measures of highest priority for conservation of the 
Tulare grasshopper mice are: 


1. Determine the cum istribution and 
population status of Tul. ~~ sshopper mice on 
isolated blocks of historical habitat on the 
Valley floor of the Tulare Basin. 


2 Analyze the environmental features of inhabited 
and uninhabited fragmented islands of natural 
land on the Valley floor to determine factors, 
including pesticide use, that might be associated 
with survival and elimination 


3. Establish a range-wide monitoring program at 
sites representative of the range of occupied 
communives and areas. 


4. As (if) habitat areas on the Valley floor are 
increased in size by reurement of agricultural 
land, restore habitat and reintroduce Tulare 
grasshopper mice. 


5. Include Tulare grasshopper mice in studies of 
management and land uses on habitat of other 
species of the same community associations. 


6. Reevaluate the r\atus of the Tulare grasshopper 
mouse within 3 years of recovery plan approval. 


6. Buena Vista Lake Shrew 
(Sorex ornatus relictus) 


Taxonomy.—The Buena Vista Lake shrew (Sorex 
ornatus relictus) was described by Grinnell (19325) from 
the type specimen collected near Buena Vista Lake, Kern 
County, California. This shrew is one of nine subspecies 
of the ornate shrew (Sorex ornatus) (Merriam 1895, Hall 
1981, Junge and Hoffmann 1981). 


The systematic status of the Buena Vista Lake shrew 
is uncertain because only a few specimens have been 
available for comparison and a review of the systematics 
of the species has not been completed (Maldonado 1992). 
An evaluation of the systematics of the group, using 
DNA analysis, is currently underway. Preliminary 
results indicate that the Buena Vista Lake shrew is a 
distinct evolutionary unit of ornatc shrew (J. Maldonado 
pers. comm. ). 


Description.—Ranges of external measurements 


from the type specimen and two additional specimens 
are: total length, 98 to 105 millimeters (3.86 to 4.13 


inches); tail length, 35 to 39 millimeters (1.38 to 1.54 
inches); hind foot length, 11.5 to 13 millimeters (0.45 to 
0.5! inch); and ear length from the notch, 6.5 to 8.5 
millimeters (0.26 to 0.33 inch). Weights ranged from 4.1 
to 7.6 grams (0.14 to 0.27 ounce). The upper surface of 
the Buena Visia Lake shrew is blackish-brown, with a 
pepper-and-salt pattern of buffy brown and black, the 
biack predominating. The sides are more buffy brown 
than the upper surface. The lower surface is smoke gray. 
The tail is noi noticeably bicolored and darkens towards 
the end, both above and below (Grinnell 19326). 
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identification.—The Buena Vista Lake shrew 
(Figure 64) differs externally from S. ornatus ornatus, 
whose range surrounds that of So. relictus. The 
coloration of the Buena Vista Lake shrew is distinctly 
darker, grayish-biack, rather than brown. The body size 
is slightly larger, but the tail is shorter. The teeth are 
essentially the same. but the third and fifth unscuspids 
(teeth behind the incisors that have a single main cusp) 
are even smaller relative to the other teeth (Grinnell 
1932b). 


Historical Distribution.—-The Bucna Vista Lake 
shrew formerly occurred in wetlands around Buena 
Vista Lake, and presumably throughout the Tulare Basin 
(Grinnell 1932b, 19330; Williams and Kilburn 1984, 
Williams 1986). As carly as 1933, Grinnell (19330) 
found the distribution of this species t© be much 
restricted due to the disappearance of lakes and sloughs. 
Since Grinnell’s (19325) report, Buena Vista Lake and 
the surrounding lakes and Valley Freshwaier Marshes 
have been drained and cultivated. Further, canals in the 
area are stcep-sided and kept free of vegetation 
(Williams and Kilburn 1992). 


Current Distribution.—Litile is known about the 
current distribution of the Buena Vista Lake shrew. it 
was rediscovered in 1986 by Robert Hansen during 
excavations on the Kern Lake Preserve (Figure 65) (DP. 
Williams unpubl. observ.). The status of this population 
was assessed in the early 1990s (Center for Conservation 
Biology 1990, Maldonado 1992) and most recently in 
1995 (Maldonado 1998). Two shrews were also 
collected in 1992 and one in 1994 at the Kern National 
Wildlife Refuge (J. Allen pers. comm.). Water 
management practices at the Refuge have focused on 
water over the years to maintain riparian diversity 
(Engler in lit. 1994). Any other extant populations 
found within the Tulare Basin may or may not be 





Pigure 64. Illustration of a Buena Vista Lake shrew Souce 
Damel F Wilhams 


representative of the Bucna Vista Lake shrew. No other 
recent records of this shrew are known, though only a few 
biological surveys have included attempts to capture 
shrews (Clark et al. 1982, Germano in litt. 1992, T. Kato 
pers. comm., S. Tabor pers. comm.). 


Conservation Efforts.—The Buena Vista Lake 
shrew is a Federal candidate for listing as threatened or 
endangered (USFWS 1996), and is « California State 
Mammalian Species of Special Concern (Williams 
1986). 


Food and Foraging.—The specific feeding and 
foraging habits of the Buena Vista Lake shrew are 
unknown. In general, shrews primarily feed on insects 
and other animals, mosily invertebrates (Harris 1990, 
Williams 1991, Maldonado 1992). Food probably is not 
cached and stored, so the shrew must forage periodically 
day and night to maintain its high metabolic rate. 


Reproduction.—Nothing is known specifically 
about the reproducuon and mating sysiem of the Buena 
Vista Lake shrew. In general, the reproductive period of 
the ornate shrew extends from late February through 
September and early October (Rudd 1955, Brown 1974, 
Rust 1978). The breeding season of the Buena Vista 
Lake shrew may begin in autumn and end with the onset 
of the dry season in May or June. In high-quality habitat 
is. permanent wetlands, the breeding season may be 
extended (Center for Conservation Biology 1990, 
Williams in litt. 1989). Up to two litters are produced per 
year containing four to six young (Owens and Hoffman 
1983). 


Demography.—Littile is known about population 
numbers, home range. or territoriality of the Buena Vista 
Lake shrew or ornate shrews in general. Twenty-five 
Buena Vista Lake shrews were captured during four 
trapping sessions from December |988 through May 
1989. Only one animal was recaptured (Preas 1990). In 
1976). Population densities of the taxonomically related 
species, S. vagrans vagrans, in western Washington, 
varied from about 25.8 per hectare (10.12 per acre) in fall 
and winter to 50.2 per hectare (20.32 per acre) at the high 
point in summer (? ewman 1976). Though no values are 
available for S. ornatus, trapping results suggest that So. 
relictus exists at much lower densities, probably no more 
than 10 to 15 per hectare (4 to 6 per acre) at the high point. 
Assuming a density of 13 per hectare (5.3 per acre), and 
a desired population size of no less than 5,000 
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Figure 65 Recent distributional records for the Buena Vista Lake shrew (Sore: ornatus relactus) 
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indi viduals, approximately 400 hectares (| ,000 acres) of 
occupied habitat would be required for long-term 
conservanon. 


Behavior and Species Interactions. —Pairs of ornate 
shrews lived together in captivity without antagonism if 
adequate food and water were provided (Owen and 
Hoffmann 1983). Although shrews were not observed 
burrowing in leaf litter on cage floors, they art thought to 
burrow in natural settings (Rudd 1955). During hoi 
weather in dry habitats, the ornate shrew maay resinct tts 
daytime activity to burrows of other animals (Pearson 
1959). 


Activity Cycle.—Ornate shrews arc active day and 
night (Pearson 1959, Newman and Rusid '97¢, Rust 
1978). Nocturnal activity predominsic:, especially 
during the breeding season, in the Suisun shrew (Sc. 
sinuosus; Rust 1978). The intensity and distribuiion of 
activity within a 24-hour period varies with sexual 
maturity (Rust 1978). 


Habitat and Community Associations. —Ornaic 
shrews in general tend to be associated with the structure 
of the vegetation rather than with species composition of 
the community (Owen and Hoffmann 1983). Buena 
Vista Lake shrews occupied Valley Freshwater Marshes 
on the perimeter of Buena Vista Lake and probably 
occurred throughout the Tulare Basin (Williams 1986), 
though most of the marshlands were drained or dned up 
prior to the discovery of the shrew in 1932 (Grinnell 
19326). Recent captures on the Kern Lake Preserve 
occurred in areas with a dense wetland vegetative cover 
and an abundant layer of detritus (decomposed 
vegetation) (Center for Conservation Biology 1990, 
Maldonado 1992) Plant species associated within these 
areas include Fremont cottonwood (Populus fremontii), 
willows (Salix spp.), glasswort, alkali heath, wild-rye 
grass Elymus sp.), and Baltic cush (Juncus balticus). 
Animal species captured on the Preserve, but only in the 
xerophytic community, were deer mice and California 
pocket mice (Center for Conservation Biology 1990). 


Reasons for Decline.—Loss and fragmentation of 
habitat are the major causes for decline and threat to the 
Buena Vista Lake shrew's survival (Williams and 
Kilburn 1984, 1992). The conversion of natural lands to 
agriculture and diversion of fresh water supplies have 
eliminated most of the nparian habiiat that once 


supported the shrew, reducing the subspecies to what 


may be a single remaining population. By the carly 
1930s, the former Tulare, Buena Vistz, Goose, and Kern 
lakes were virtually dry and open for cultivanon (Griggs 
1992). Historical Buena Vista Lake now is cultivated, 
and Kern Lake has been reduced to 13.4 hectares (33 
acres) with a small pond aad aruficially-maintsined 
w tland, and a more xerophyuc community of annual 
and perenmal saltbushes, saligrass. and annual grasses 
and forbs (Center for Conservation Biology 1990, 
Williams and Kilburn 1992). 


Threat: to Survival —The Buena Vista Lake shrew 
is a limited local endemic subspecies (Williams and 
Kilburn 1992), has never been found to be locally 
abundant, and lives in very restricted areas of marshy 
wetland habitat (Bradford 1992). Because the sole 
population is small (only 10 individuals as of 1995) and 
occurs in a single small location (30 acres at the former 
Kern Lake Preserve), the Buena Vista Lake shrew is 
extremely vulnerable to natural or human-made 
envuonmental impacts. Kern Lake Preserve is privately 
owned by the J.G. Boswell Company, and was privately 
managed by The Nature Conservancy until recently. The 
partnership between The Nature Conservancy and J.G. 
Boswell Company was terminated in carly 1995, and 
efforts by USFWS to negotiate a Conservation 
Agreement with J.G. Boswell Company have failed 
(Reed Tollefsun pers. comm., K. Freas pers. comm.). 
Thus, the shrew's only known habitat is without 
protectic a, and there 1s a possibility that the water supply 
that maintains the pond and wetland plant community 
will be diverted elsewhere for irrigated agriculture. 
Elevated concentrations of selenium also represent a 
serous human-made environmental threat to the Buena 
Vista Lake shrew. Ornate shrews captured at Kesterson 
National Wildlife Refuge showed selenium concentrations 
three to twenty-five times greater than those found for 
any other small mammal at the same site (Clark 1987). 
High selenium levels have been measured 1 evaporation 
surrounding the former Kern Lake Preserve (California 
Department of Water Resources in litt, 1997). Potential 
dietary selenium concentrations, from sampled aquatic 
insects, are within ranges toxic to small mammals (Olson 
1986, Skorupa et al 1996), and could potentially 
adversely » ject the shrew. Such effects could include, 
but may not be limited to, reduced reproductive outpw of 
premature death (Eisler 1985, Skorupa et al 1996). «0 
Buena Vista Lake shrew also faces high risks of 
extinction from random catastrophic events (¢ g floods, 
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drought and inbreeding). There are no known viable 
populations of Buena Vista Lake shrews outside the 
former Kern Lake Preserve for recolonization if a 
catastrophic event were to occur at this site. While the 
species still occurs within its limited range, i is not 
known whether or not the population is declining, how 
habstat conditions may be affecting the population, nor 
how smal! population size may be affecting genetic and 


Conservation Efforts.—Establishment of the Kern 
Lake Preserve, through an agreement between the owner, 
1G. Boswell Company, and The Nature Conservancy 
provided protection of habitat for the Buena Vista Lake 
shrew and several candidate plant species from 1985 to 
1995. The Nature Conservancy sponsored a population 
census for the species on the Preserve in 1988-1989 
(Center for Conservation Biology 1990). More recently, 
USFWS sponsored a study to determine current status of 
the shrew at the Preserve and to try to locate other 
populations (J. Maldonado pers. comm.) 


In 1994 and 1995, USFWS worked with the 1.G. 
Boswell Company and The Nature Conservancy in an 
attempt to reverse The Nature Conservancy 's decision to 
no longer manage the Preserve. USFWS has been 
working to develop a prelisting conservation agreement. 
Currently, there ts an impasse: there is no conservation 
agreement for the property and no active management of 
habitat for the species that live there (J.A. Medlin in litt. 
1995b). 


Conservation Strategy.— The Kern Lake site should 
be preserved in perpetuity for the Buena Vista Lake 
shrew. In addition, greater efforts to locate and protect 
other extant populations of Buena Vista Lake shrews 
within the Tulare Basin are needed Remnant patches of 
suitable habstat that might support the Buena Vista Lake 
shrew include areas within the Buena Vista Lake Aquatic 
Recreation Area, the Buena Vista Golf Course, and slong 
the Buena Vista Slough, Goose Lake Slough and the 
Kern River west of Bakersfield (J. Maldonado pers. 
comm., Williams in litt. 1994). Additional areas of 


Refuge west of the former Tulare Lake bed, as well as 
around the former Goose Lake bed (Harris : 790). Areas 
south along Jerry Slough east of Buttonwillow Ridge 
may provide remnant shrew habitat as well (P. Collins 
pers. comm.). 


The status of the Buena Vista Lake shrew should be 
reevaluated within 3 years of recovery plan approval. 


7. Riparian Brush Rabbit 
(Sylvilagus bachmani riparius ) 


Taxonomy —The brush rabbit was des vib as 
Lepus bachmani by Waterhouse in 1838 and renamed L. 
trowbridgii by Baird in 1855, and redescribed with the 
currently accepted specific name of Sylvilagus bachmani 
by Lyon in 1904 (Larsen 1993). The species is found 
west of the Cascade-Sierra crest from the Columbia 
River to the ip of Baya California (Williams and Basey 
1986). Thirteen subspecies of brush rabbit are 
recognized The riparian brush rabbit, Sb. riparius, is 
one of eight subspecies found in California. ht was 
described by Orr (1935) based on a specimen trom the 
west side of the San Joaquin River about 3 kilometers (2 
miles) northeast of Vernalis in Stanislaus County, 
California. 


Description —Brush rabbits are small, brownish 
rabbits that can be distinguished from thew relative, the 
desert cottontail, by a smaller, inconspicuous tail and 
uniformly colored ears (no black tip) (Figure 66). The 
adult mpanan brush rabbst 1s about 300 to 775 mullimeters 
(10.58 to 13.23 inches) long, and can be distinguished 
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from ther subspecies by its relatively pale color, gray 
sides, darker back, and the fact that, viewed from above, 
its Cheeks protrude outward rather than being straight or 
concave (Orr 1940). 


Historical Distribution —Histoncally. the npanan 
brush rabbi |. bele ved, based on the presence of suitable 
habitat, to have been found associated with riparian 
forests along poruons of the San Joaquin River and its 
wibutanes on the Valley floor, from at least Stanislaus 
County to the Delta (Orr 1935). 


Current Distribution —By the mid-1980s, the 
riparian forest within the former range of the riparian 
brush rabbit had been reduced to a few small and widely 
scattered fragments, totaling about 2,100 hectares (5,189 
acres). At 104.5 hectares (258.2 acres), Caswell 
Memonal State Park, on the Stanislaus River in southern 
San Joaquin County , is the largest remaining fragment of 
suitable mparian forest (Warner 1984) and home to the 
only extant population of npanan brush rabbu (Figure 
67) (Williams and Basey 1986). 


Food and F oraging —Avording large openings in 
clearings where they feed on a variety of herbaceous 
shoots, and leaves Grasses and other herbs are the most 
important food for brush rabbits, but shrubs such as 
California wild rose (Rosa californica), marsh baccharis 
(Baccharis dougiasii), and Califorma blackberry (Rubus 
ursinus) also are eaten. When available, green clover 
(Trifolium wormskioldii) 1s preferred over all other foods 
(Orr 1940). 





Figure 646 [liustranon of a mpanan brush rabtut Drawing by 
Wendy Stevens ( © CSU Stanislaus Foundstion) 


Reproduction and Demography —Breeding of 
riparian brush rabbits is restricted to approximately 
January to May, putting this species of a competitive 
disadvantage to the desert cottontails outside the part 
that breed ail year. Gestation is about 27 days, the usual 
litter size 1s three or four, and females ~-oduce three to 
four litters during the season. On aver; a female may 
produce 9 to 16 young cach year. Although this is 
relauvely high reproductive rate, it 1s lower than many 
other cottontail species, and five out of six rabbits do not 
survive to the next breeding season (Mossman 1955, 
Chapman and Hannan 1972). 


The population at Caswell Memonal State Park may 
have reached its lowest numbers after a flood in 1976, 
when : afvivors were removed to dry land from trees and 
shrubs by Park personnel in boats. After flooding in 
1986, the population was estimated at between 10 and 20 
indi viduals (Williams 1988). In 1993 the population was 
estimated by Williams (1993) at 213 wo 312 individuals, 
and considered to be af carrying capacity under 
prevailing environmental conditions. Surveys were 
conducted in May 1997 after extensive winter flooding at 
Caswell State Park. Although one npanan brush rabbit 
was sighted, none were live-trapped. However. in the fall 
1997/spring 1998 trapping session, one riparian brush 
rabbut male was |i ve-trapped 


Behavior and Species Interactions — Brush rabbits 
are closely ted to cover, and usually remain for several 
seconds to minutes just inside dense, brushy cover before 
venturing into the open. They seldom move more than a 
meter from cover, then remain motionless, watching for 
signs of danger When pursued, they leap back into the 
cover of shrubs ,astead of heading into open ground 
(Chapman 1974). They will not cross large, open areas, 
and hence are unable to disperse beyond the dense brush 
of the riparian forest at Caswell Memorial State Park 
(Williams 1988). 


The mparian brush rabbit can climb into bushes and 
trees, though its climbing 1s awkward and its abslitvies 
lumited. This trait probably has significant survival 
value, given thai the rpanan forests thai are its preferred 


habitat are subject to inundation by penodic flooding 
(Chapman 1974, Williams 1988) 


Individuals are intolerant of each other when they 
come too close, but there 1s no well defined termtonality 
Young are more tolerant of approach by another rabbi 
than are adults (Chapman 1974) 
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Figure 67 Dastnbuponal records for the npanan brush rebte: Syfadagas barhemam: rynarias | 
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Whee weather condivoas are appropnate. individuals 
spend conssderable ume m the carly mornings and 
afternoons on a log or a dry form (a resting place for a 
rabbst) basking in the sun Favored basking sites are a 
few inches from cover no more than about 46 cenumeters 
(18 umches ) above ground, and protected by a parual, low- 
stratum canopy (Willams 1988, D.F. Williams unpubl. 
observ ) 


Common mammahan associates of mpanan brush 
rabbets are mpanan woodrats, roof rails, western gray 
squirrels (Sciwrus griseus), American opossums 
(Didelphis virgursana), stryped skunks, feral cats (Felis 
sylvestris), gray foxes. coyotes, and feral dogs (Basey 
1990, Williams 1988) Predators of riparian brush 
rabowts include red-tailed ( Buteo yaman ensis |. Swanson s 
(B swasnson:). and red shouldered hawks (B lineatus). 
owls, feral cats, griy foxes, coyotes, and dogs. 


Activity Cycles —Riparian tx 4 rabbits are most 
active durnng the twihght hours around dawn and dusk 
Depending on season, the main activity pernorts last 2 to 
4 hours. The least activity is from about 10-30 a.m. to 
4:00 p.m. (Chapman 1974). 


brush rabbits live in the brushy understory of Valley 
npanan forests Forest with a closed canopy, however, 
generally lacks sufficrent understory of shrubs for thew 
needs) Where mats of low growing wild roses, wild 
grape (Vins calformeca), and blackbernes are found in 
savanna-like settings. brush rabbits live in tunnels 
through the vines and shrubs 


Sites inhabited by mpanan brush rabbits usually have 
amis of roses, blackbernes, marsh bacchars, and grape 
vines, with high volumes of roses and coyote bushes 
(Baccharis =p.) in comparison to uninhabited sites 
There are significantly more ground litter and surface 
area of roses and significantly fewer willows in the 
canopy and understory (none) a sites inhabited by 
npanan brush rabbis then sites cocuped by desert 
cotiontaiis. Presence of more surface liter rad lack of 
willows on the understory signify areas of higher ground 
that are not flooded regularly or heavily (Wilhams and 
Basey | 986) 


Reasons for Decline —— 1 wo phenomena jountly have 
been the primary cause of the decline of the riparian 
brush rabbut Both had thew ongin in the complebon, 


beginning in the 1940s. of large dams for wngawvon «md 


flood control on the major nvers of the Central Valley. 
The first was the destrucuon and fragmentanon of the 
San Joaquin Valicy riparian forest by conversion to 
vanous urban and agncultural uses. and its degradavon 
through a vanety of other human acuvines By the mid- 
1980s, thus community had been reduced to only sbout 
5.8 percent of its original extent. There probably is less 
today (Larsen 1993). 


The second, more specific phenomenon was the 
coaverwon of land within the floodplains from shrub 
domed pasture land to vineyards, orchards, and row 
crops, with attendant land clearing and leveling. and the 
building and maintenance of levees. The land along 
rivers no longer exhibits the small patches of shrub 
covered upland that once provided rabbits refuge from 
flooding and predation (Williams and Basey 1986, 
Willams | 988) 


Threats to Survival —The primary threat .) the 
survival of the mpanan brush rabbst is the lumited extent 
of its existing habstat and the fact that there is only one 
extant, apulavon Penodic flooding stil! occurs along all 
major rivers in the Valley (Kindel 1984) The increased 
predaton to which these animals are exposed while 
taking refuge on cleared levees (Nolan 1984) or in 
exposed bushes or trees Contributes directly to population 
decline and an clevated risk of extincuon With 
behavioral restnctvvons on its freedom of movement (low 
mobility) sad the dearth of habuat sustably protected 
from frequent floods downstream of Caswell Memonal 
State Park, there is little chance that individuals that 
escape drowning of predation will meet mates or 
reproduce 


The long-term suppression of fire in Caswell 
Memonal State Park. combined with prolonged drought. 


has caused the buridup of high fuel loads The dense. 
brushy habstat to which the rabbets are restncted is thus 
highly susceptible to catastraphac wildfire that would 
cause both high mortality and severe destruction of 
habuat Recovery of the npanan brush rabbst population 
from such a devastating event would be umnprobable 


Like most rabbets, the npanan brush rabbi is subject 
to a vanety of common diseases, including tularemia, 
plague. my komatoais. silvery ater cncephalitis, listenosss. 
Q fever, and brucelioss These contagious, and 
generally fatal, dweases could be transmitted easily to 
mpanan brush rabbris from ~eighboneg populapons of 
desert cottiontals (Wilhams i968) in a widespread, 
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geneucally heterogeneous populavon. sh an outbreak 
would be of mammal concern However. in this small 


remnaart brush rabdw popwavon thus kind of epdemac 
could quackiy destroy the enure populabon 


Dependence on nearty conunvous shrub cover. low 
mobility, and compeunon with the more fecund and 
mobile desert cottiontall (Ingles 1941, Chapman 1971. 
Chapman and Wilner 1978) are segnificant threats to the 
npanan brush rabbst in the ecotone Communities between 
the riparian shrublands and Ghee open. dry plant 
communes of the San Joaquin V alley (Wilhams | 986) 








Given the tology and behawor of mpanan brush 
rabbus and the smalinecss and highly fragmented 
Gistribution of the remnant of thew haba, satural 
dospertal cannot be expected Thomas (| 990) suggested 
that. to assure the medium. to long term persistence of 
berds of mammals. the geometrx mean of populavon size 
should be about | 000 for species with normally varying 
aumbers and about |0,000 for species exhibvtung a high 
variability in population size With its maximum 
populavon size limited by the size of ts habia well 
below esther of these suggested minimums. the npanan 
brush rabbu populabon is at a tagh msk of mmmnent 
exuncuon from several consequent threats related to 
populavon genetics and dynamics and environmental 
varvabelity 


Conservation Efforts —\n | 986 after surveys along 
rivers withen its histoncal range indicated that there was 
only a single, small extant population in Caswell 
Memorial State Pan © Thames and Basey 1986), the 
mpanan brush rabbu was designated as a “Mammalian 
Species of Special Concern” by the CDFPO's Wildlife 
Manepement Division it was given Federal category. | 
candidate status by USFWS im 1985 (USFWS 1985¢) 
and remamed « candidate for listing in USFWS's most 
recent Notice of Review (USFWS 1996) The riparian 
brush rabt« was proposed for sung by the USFWS on 
November 21, 1997 (USFWS 1997). The subspecies was 
listed as eadangerod by the Sumte of Cali’ orma in May 
1994 (Tithe 14, Division |, California Administrative 
Code. Secnon 670 5. Anais of Califorma declared to 
he endangered of threatened ) 


Bessdes the passive protection afforded to the spac res 
by the status of Caswell as « State Park, the Californie 
Department of Parts and Recreation funded a study of 
ecology and habitst management of mpanan brus* 
rabbits (Basey 1990, Williams 1968) and « mall 


mammal invemtory (Covt |992) Caiforma Department 
of Parts and Recreanon. Bureaw of Reclamaton. and 
USFWS. tGwough the Endangered Species Recovery 
Program. funded a populanon essesement in the winter of 
1993 and 1996-1997 (Williams 1993). The California 
Departmen of Parts and Recreavoe has expanded fire 





The only other management acturvity focused on i he 
npanan brush rabbu at tus ume 1s # progect to estab) sh 
an expenmental populavon on the Kungs River in Pr samo 
County. outsade of the histoncal range of the subspecies. 
Thies effort was inmaated when the Endangered Species 
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and implementing a captive breeding program. Potential 
translocation sites exist on State and Federal lands, and 
lands covered by Federal wildlife habitat easements 
along or adjacent to several stretches of the Stanislaus 
and San Joaquin Rivers. Until new populations are 
established, there must de close and constant vigilance to 
detect any immediate threat from fire, flooding, or 
disease and to allow emergency action to prevent 
extinction of the species. 


wildlife habitat easements and part of the National 
Wildlife F :fuge system, are frequent flooding and tack 
of sufficient connected habitat (Williams and Basey 
1986). A substantial amount of this property could 
become useable habitat for brush rabbits by providing 
protection from flooding. Dikes or raised areas with 
cover to shelter from high water, cessation of wood 
cutting, and stopping the removal of logs and limbs, and 
curtailment of livestock grazing are needed along several 
stretches of the Stanislaus River downstream from 
Caswell Memorial State Park. 


An element in the conservation strategy is restoration 
of riparian habitat on Bureau of Reclamation property 
along the Kings River in Fresno County. This area is 
outside the histcrical geographic range of the riparian 
brush rabbit. Its importance is paramount, however, 
because there is not another site in public ownership that 
offers the potential for quickly restoring sufficient habitat 
to support a population. Establishment of a second 
population is important to prevent a single flood, 
wildfire, or other disaster from causing extinction of the 
rabbit. 


Conservation Actions — Because of the small size of 
remaining blocks of potential habitat, and the severely 
limited dispersal capability of the riparian brush rabbit, it 
is likely to require continuing special protection of its 
should remove barriers to the rapid establishment of as 
many populations in remnant habitat as possible, and 
sustaining those populations by reintroduction should 
any one become extinct. In furtherance of these 
objectives, the needed actions are: 


1. Establish an emergency plan and monitoring 
system to provide sw.fi action i save 
individuals and habitat at Caswell Memorial 
State Park in the event of floodicg, wildfire, or a 


, sata 
2. Develop and implement a cooperative riparian 
include, at a minimum: 


a. 


Identifying and obtaining biological 
information needed in management 
on the riparian brush rabbit population 
prior to any captive breeding or introduction/ 
reintroduction (the objective is to ensure 
the establishment of new populations 
neither depletes the genetic diversity of the 
source population nor unduly estricts 
diversity in the newly established 
population); and implementing the captive 
breeding program. 

A mparian brush rabbit management plan 
for Caswell Memorial State Park that will 
incorporate elements detailed by Williams 
(1988; incorporated by reference) relating 
to predator and pest control; fire lines ans 
recreation areas; brush and fuel control; 
and expansion of the Park. 


Establishment of at least three additional 
wild populations in the San Joaquin Valley, 
in restored and expanded suitable habutat 
within the rabbit's historical range. 


A monitoring program of all riparian brush 
rabbit populations to assess population 
trends and status. 


A long-term reintroduction preplan for the 
prompt re-establishment of eliminated 
populations. 


A cooperative program | take effect once 
the minimum of four protected populations 
are established, to place excess young (or 
other animals as appropriate) from 
populations at carrying capacity onto 
private parcels with suitable habitat where 
owners are willing to enter into a 
management agreemer'. 


& 
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8. Le Conte’s Thrasher 


(San Joaquin Valley Population) 
(Taxostoma lecontei lecontei) 


Taxonomy.—The genus Toxostoma is comprised of 
10 species of thrashers, all of which are found in North 
in the arid southwestern United States and northwestern 
Conte's thrasher (7. lecontei), California thrasher (T. 
redivivum), crissal thrasher (T. crissale), and Bendire’s 
thrasher (7. bendirei) (Peterson 1990). The ty 
specimen of Le Conte’s thrasher was described by 
Lawrence (1852) froin a single specimen collected in 
Yuma County, Arizona by John L. Le Conte. The 
American Ornithologist’s Union, in 1957, recognized 
two subspecies of 7. lecontei: the desert thrasher (T. 1 
arenicola) of the west coast of Baja California, and Le 
Conte's thrasher (7. |. lecontei) of the San Joaquin Valley 
and Mojave and Colorado Deserts of California and 
Mexico, and points farther south; and the Sonoran Desert 
of Utah, Arizona, and Mexico. In 1965, based on 
plumage coloration, Phillips described the population of 
Le Conte’ s thrasher found in the San Joaquin Valley as T. 
L macmillanorum from four birds collected near 
Buttonwillow, Kern County, California. Phillips (1965, 
according to Sheppard 1973) described the San Joaquin 
population as having a slightly darker crown than back, 
compared with the 7. | arenicola. A comparison of 
measurements between the 7. | arenicola and T. 1 
lecontei and the San Joaquin Valley population indicated 
no significant difference (Sheppard 1973), and Sheppard 
concluded that T. |. macmillanorum is a synonym of T. 1 
lecontei. 


The San Joaquin Valley population apparenily is 
isolated from other populations of Le Conte's thrasher 
and is resident; individuals do not migrate (Grinnell 
1933, Sheppard 1996). Sheppard (1973) suggested that 
the exchange of genetic material between the San 
Recent DNA analysis (Zink and Blackwell as reported in 
Sheppard 1996) found no mtDNA sequence differences 
between the San Joaquin Valley population (7. /. 
macmillanorum) and other samples from the 
southwestern United States. The 7. |. macmillanorum 
subspecies recognition, Sheppard suggests, should be 
withheld until some set of characters shows clear and 
abrupt divergence from west Mojaw: and Colorado 


desert populations. 


Description.—The Le Conte's thrasher is a medium- 
sized songbird, abou: the same size as the northern 
mockingbird (Mimus polyglottos). The total length and 
weights are nearly identical for both sexes: 240 to 280 
millimeters (9.4 to 1! inches; Ridgway 1907) and 54.5 to 
75.5 grams (1.9 to 2.6 ounces; Sheppard 1973). The Le 
Conte's thrasher has a plain grayish—or sandy—colored 
body without wing bars or spots. 


Identification.—The Le Conte's thrasher (Figure 68) 
.* ZeStiNguiSnav. com songbirds other than thrashers by 
its long, nearly black, tail (about 12 centimeters, about 
4.7 inches), and its distinctly-decurved black bill (about 
2.7 centimeters, about | inch). The adult Le Conte's 
thrasher is distinguished from other thrashers by its 
unspotted breast, pale buffy crissum (undertail feathers), 
dark eye, lack of distinct superciliary stripe (above the 
eye), and dark taii contrasting sharply with the much 
larger and darker. The California thrasher has a 
cinnamon crissum. The crissum of the crissal thrasher is 
a deep chestnut color (Sheppard 1996). The San Joaquin 
Valley population of Le Conte's thrasher has a slightly 
darker crown than back, and slightly lighter sides, flanks, 
and breast than the desert thrasher (Phillips 1965). 


Historical Distribution.—-Le Conte's tiwasher occurs 
in two separate geographic areas: the Colorado and 
Mojave deserts down into Baja California, Mexico, 
where the species is widespread (Laudenslayer et al. 
1992), and the southern San Joaquin Valley. Most Le 
Conte's thrashers are found between sea level and 1,150 
meters (3,800 feet) (Sheppard 1973). The northernmost 
location for Le Conte's thrasher was Mono County, 
California; the southernmost was on the west coast of 





Figure 68. Illustration of a Le Come’s thrasher. Drawing by 
Wendy Stevens ( © CSU Stanislaus Foundation). 
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Baja California. The historical range for the San Joaquin 
Valley population of Le Conte’s thrasher included the 
west side of the San Joaquin Valley, from the Panoche 
Mountains, Fresno Ccunty, in the north, to Maricopa, 
Kern County, in the south (Figure 69) (Dobkin and 
Granholm 1990). Grinnell (19335) used a reverse “J” 
stape to describe the range: the northern extent stopped 
at Huron, the valley floor of the Sea Joaquin Valley was 
excluded, and neither the Carrizo Plain nor Cuyama 
Valley were included. Sheppard (1970 and 1973) added 
the Carrizo and Cuyama based on his personal 
obser vations, added the Valiey floor based on specimens 
near Wasco collected after Grinnell, and added the 
Panoche Mountains based on an observation by a birder. 


Current Distribution.— Tue current distril ution of 
the San Joaquin Valley population of |e Conte's 
thrashers is determined largely by the presence, structure, 
and vigor of saltbush, proximity to other saltbush: areas, 
size of habitat fragment, and presence of California 
thrashers. The picture is of a complex of islands with 
relatively insurmountable distances of unsuitable habitat 
eliminated a considerable amount of former habitat in the 
San Joaquin Valley, restricting the San Joaquin Valley 
population of Le Conte's thrashers to a small portion of 
its former range (Laudenslayer et al. 1992). There are 
five known and one potentially extant population areas. 
Each area is a mosaic of habitats ranging from unsuitable 
to fair habitat (only two of the five areas have good to 
excellent habitat). A brief discussion of each area 
follows: 


1. McKittrick - Maricopa. This area extends from 
Belridge just north of McKittrick, south to 
Devil's Gulch south of Maricopa, cast to the 
California Aqueduct between Lokern Pusaping 
Station and Pentland, and west to the lower third 
of the Temblor Mountains. This is by far the 
largest and best habitat area. The highest 
concentrations of Le Conte's thrasher are near 
corner of the Belridge oil field has several 
hundred acres of good habitat. Several pairs of 
thrashers persisted here through the drought. 
However, areas of unsuitable nesting habitat 
exist. In carly May 1997, a wildfire burned 
40,000 acres in the area known as the Lokern, 
including burning half of a grazing experiment 
study area. On 22 July 1997, USBLM burned 
another | ,000 acres on the Lokern Study Area to 


keep the 4 square mile experimental area 
similar. Bird data gathered just prior to the fire 
in 1997 documented Le Conte’s thrashers 
adjacent to seven of eight plots while none were 
detected in April and May of 1998. Observations 
of Le Conte's thrashers several miles from the 
study plots indicate that the lack of observations 
in 1998 in the study area is likely a result of the 
nearly complete mortality of saltbush (charred 
skeletons remain) and not a decline of th- 
species in the local area (S. Fitton pers. comm.). 


2. Lost Hills. This area extends sorth from 
Highway 46 for less than 9.6 bilometers (6 
miles) with the California Aqueduct as the 
eastern boundary. Habitat patches are small and 
highly fragmented with probably fewer than 20 
pairs of thrashers. Significant distances of 
plowed ground separate this subpopulation 
from the Maricopa and Kettleman Hills 
subpopulations. 


3. Kettleman Hills. This area is from Highway 41 
north to almost Jayne Road. The castern 
boundary 1s Interstate 5, and western boundary 
is the near Highway 33. There is little good 
habitat in the Kettleman Hills, probably 
supporting fewer than 20 pairs. In the 1960s, J. 
M. Sheppard (pers. comm.) estimated this 
subpopulation to be 200 pairs. This area is now 
enurely surrounded by plowed ground, however, 
there 1s good potential for habitat improvements 
on all the domes of the Kettlemar 4i!!s and the 
adjacent alluvial fans. Witiout grazing, the 
Kettleman Hills accumulate a thick and tali 
mulch that is generally avoided by Le Conte's 
thrashers. (Note: A 8,100 hectare (20,000 acre) 
wildfire, started from Interstate 5 in 1995, 
typifies the threat of fire to this species’ habitat. 
The fire destroyed most of the occupied habitat 
on the Middle Dome of the Kettleman Hills 
leaving habitai on only about half of the North 
Dome from about Skyline Boulevard, State 
Route 269, north to end of the hills (S. Fitton 
pers. comm.) 


4. Carrizo - Elkhorn Plain. This area is composed 
of two subunits. One is the Elkhorn Piain, 
extending from Wallace Creek in Panorama 
Hills on the north, south to Beam Flat. The other 
subunit is within the southern end of the Carrizo 
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Figure 69 Distributional records for the San Joaquin Valley population of Le Conte's thrasher (Yoxostoma lecontei lecontei) 
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Plain. The birds of these two subunits probably 
come into contact with each other as well as 
with Le Conte’s thrashers from the McKittrick - 
Maricopa area. They may also come in contact 
Elkhorn Le Conte’s thrashers overlap with 
California thrashers. 


5. Cuyama Valley. Since the time Sheppard 
(1970) first found Le Conte's thrashers in 
Cuyama Valley, much of the habitat has been 
overgrazed or converted to agriculture (J. 
Sheppard pers. comm., S. Fitton pers. comm.) 
Now, after extensive surveying, the species is 
only found in a small area dominated by 
ephedra, from the mouth of Ballinger Canyon 
north to CA Highway 166. Many areas now 
seem to support California thrashers. There are 
probably fewer than 10 pairs of Le Conte's 
thrashers in \.e Cuyama Valley (S. Fitton and L. 
Saslaw unpubl. observ.). If the aliuvial fans east 
of CA Highway 33 re uted to native 
shrublands, Le Conte’s thrashers would no 
doubt respond by expanding into the habitat. Le 
Conte's thrashers in the Cuyamva Valley are 
surrounded by excellent, occupied California 
thrasher habitat as well as a nearly continuous, 
narrow belt of California thrasher habitat along 
the Cuyan iver. 


6. Panoche } tains. Recent surveys, from 
1989 to 1998, have not located Le Conte's 
thrashers north of Kettleman Hills (S. Fitton 
unpubl. observ.). While some of the habitat 
looks suitable, only California thrashers have 
been see” recently. It is possible that Le Conte's 
thrashe’ occur in the Panoche Mountains at 
very }.w numbers and isolated from other 
subpopulations. 


Other areas that historically have had Le Conte's 
thrashers or appear to be suitable and have been surveyed 
over several years, 1989 to 1998, without success are: 
Panoche Hills, Panoche/Silver Creeks, Tumey Hills, 
Antelope Hills, Sunflower Valley, alluvial fans on the 
south side of Caliente Mountain, portions of the Carrizo 
Plain, Warthan Creek, Los Gatos Creek, Guijarral i iills, 
Skunk Hollow, Poso Creek north of Bakersfield, and 
isolated patches of saltbush along Interstate 5 from 
Stockdale Avenue north to Twisseiman Road (S. Fitton 
and L. Sasiaw unpubl. data). 


Food and Foraging.—The Le Cons thrasher 
occupies a highly specialized niche withi ~~ ¢ ecosystem 
(Sheppard 1973). The Le Conte’s thua...cr forages in the 
ic >f litter under saltbush plants, on the ground surface, or 
5 to 7.6 centimeters (2 to 3 inches) into the substrate for 
grasshoppers, and butterfly and moth larvae. 
Occasionally, this species will feed on seeds, small 
lizards, or other small vertebrates (Bent 1964, Sheppard 
1970). Le Conte’s thrashers are not known to drink water; 
their diet is their only source of water (Sheppard 1970). 


Reproduction.—Singing starts in mid-autumn and 
peaks in late December and January, as nest building 
together throughout the year. Mated pairs appear to have 
site fidelity until one bird dies. Thick, dense, and thorny 
desert shrubs (such as saltbush) are preferred for nesting 
sites (Sheppard 1996). Such plants are ofien along well 
established drainages, 0: are older, well formed piants on 
upland sites. Le Conte's thrashers do not use habitats 
without this struciure (S. Fitton unpubl. data). 


The breeding season for Le Conte's thrasher begins in 
late January and extends through carly June, with the 
peak ranging from mid-March to mid-April. This species 
may have up to three broods during the reproductive 
season. Clutch size is usually 3 or 4 eggs (range 2 to 5). 
Eggs are incubated for 14 to 20 days by both parents. 
Young fledge 12 to 20 days after hatching, with the male 
continuing to feed the young if the female is incubating 
the next clutch. At approximately 30 days old, fledglings 
disperse approximaicly 400 meters (1,300 feet). 
Dispersal movements may continue until the young are 
clear of occupied territory (Sheppard 1970, 1996). Based 
on dispersal of young, it is estimated that if isolated 
habitat fragments are greater than 10 to 15 kilometers (6 
to 9 miles) apart, colonization or recolonization may be 
precluded (S. Fitton as reported in She~pard 1996). 


Demography.—Grinnell (1933) estimated 2.3 pairs 
per square kilometer (less than | pair per square mile) 
near McKittrick, Kern County, California during late 
February and March, when adults are less obvious. 
Average January density at Maricopa was 4.6 pairs per 
square kilometer (12 pairs per square mile) (Sheppard 
1996). San Joaquin Valley Le Conte's thrashers banded 
near Ma: <upa used from 20 to 50 hectares (50 t 125 
acres) per pair over | year (Sheppard 1973). Home range 
may vary in size and shape depending on time of year and 
interactions with neighbors. It is estimated that about 7 
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hectares (18 acres) are needed per pair for nesting 
territory (Sheppar ! 1970). Since the late 1960s, densities 
of the San Joaquin Vailey population of Le Conte's 
thrasher have declined except in a few core areas 
(Laudenslayer et al. 1992). 


Behavior and Species Interactions.—The Le 
Conte's thrasher is a resident species, remaining year 
round in suitable habitat. In general, the Le Conte's 
thrasher is a terrestria] bird, running among shrubs rather 
than flying. Flying occurs irregularly, such as during nest 
building and when bringing food to the young. The Le 
Conte's thrasher is highly territorial through much of the 
year. Males become less territorial during the summei 
The territory is most actively defended between carly 
December and early February (Sheppard 1970, S. Fitton 
unpubl. data). 


Potential competitors for food and nesting sites 
include California thrasher, sage thrasher (Oreoscoptes 
montanus), northern mockingbird, loggerhead shrike 
(Lanius ludovicianus), and greater roadrunner 
(Geococcyx californianus) (Shenoard 1973). At 
Maricopa, California, San Joaquin Valley Le Conte's 
thrashers and loggerhead sh-ikes often nest within 20 
meters (65 feet) of each other (Sheppard 1973). Species 
known to prey upon the eggs, young, and adults of Le 
Conte’s thrashers include hawks, owls, greater 
roadrunners, antelope ground squirrels, cats, dogs, 
coyotes, and various species of snakes (Sheppard 1973). 


Activity Cycle. —The San Joaquin Valley Le Conte's 
thrasher is active during daylight, throughout the year. 
Little or no activity takes place during pcriods of higher 
temperatures (above 35 to 38 degrees Celsius (95 to 100 
degrees Fahrenheit}) (Sheppard 1970). 


Habitat and Community Associations. - -Le Conte's 
thrashers are generally found in open desert scrub, alkali 
desert scrub, and desert succulent scrub. In the San 
Joaquin Valley, the species is sound primarily in habitats 
dominated by saltbush, and often frequents desert washes 
and flats with scattered saltbush (Laudenslayer ct al. 
1992). Nesting habitat mainly is in taller, bushier shrubs. 
Sheppard (1970, 1973) found San Joaquin Le Conte's 
thrashers most commonly associated with sandy and 
had little direct effect on the distribution of the species. 


Within the Maricopa region, Le Conte's thrashers are 
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in contact with California thrashers wherever patches of 

willow and/or big saltbush are found, and along the 

foothills of the Temblor Mountains wherever the slope 

increases and eastwoodia and n*"rowleaf goldenbush 

begin to dominate on north-facing slopes. California 

thrashers occupy moister and shadier locations (even as a 
ad ) 


Reasons for Decline.—Habitat Jegradation and loss 
to agriculture, urbanization, oil and g-s development, 
fire, and over-grazing by livestock are the primary 
reasons for decline of the San Joaquin Valle, por ulation 
of Le Conte’s thrasher (Laudenslayer et al. 1992). 
Pesticides may have historically been responsible for 
nesting failure. In Maricopa several clutches from 1968 
to 1971 failed to hatch and DDT and DDE poisoning 
were suspected (P. Owens as reported in Sheppard 
1996). Prior to the 1972 baa, DDT spraying was 
conducted in this area each winter. 


Threats to Survival —Because of the San Joaquin 
Valley Le Conte’s thrasher’s limited mobility and 
suscepubility to habitat fragmentation and degradation, it 
is vulnerable to becoming isolated and eventually 
disappearing from a nesting area. The loss of expansive 
areas of suitable nesting and foraging areas is a 
considerable threat to the population of Le Conte's 
thrasher within the San Joaquin Valley. Though a 
significant amount of saltbush-dominated communities 
has been converted to agricultural land use, there remai xs 
substantial acreage of annual rangelands on the west side 
of the San Joaquin Val.cy that may be suitable for this 
species. Whether these habitats are occupied depends on 
the structure of the saltbush overstory, th. size of the 
patches. 


Much of the remaining habrtat is predominately used 
for livestock grazing and petroleum production. Suitable 
saltbush structure can be eliminated by he»vy livestock 
grazing which mechanically dama ves plants and reduces 
saltbush structure or restrict seedling establishment. 
“dowever, suitable habitat can be reestablished with 
modification of livestock grazing practices that allows 
for seedling establishment and the developmer.: of plants 
greater than | 5 meters (4.9 feet) in height and scattered 
across the landscape. As was evidenced in the Carrize 
Plain following reestablishment of saltbush, Le Conte's 
thrasher will recolonize new saltbush star ds. 
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Wildfires that burn large acreages of saltbushes 
eliminate suitable L- Conte's thrasher habitat. The 
duration of such habitat loss may depend on fire 
reestablishment, and livestock grazing practices. While 
fire kills saltbushes (D. Germano and L. Saslaw unpubl. 
data), the site can be repopulated with saltbushes unJer 
favorable cl'matic conditions and compatible grazing 
practices (S. Fitton unpubl. data). 


Dense cover of herbaceous vegetation, especially 
introduced annual grasses and filaree that result in thick 
mats of dead vegetation, reduce foraging habitat for this 
species and increases the risk of wildfire. 


Oil and gas development continue to be a threai. 
Intensive petroleum development tia climinates all 
vegetative cover over large acreage climinates Le 
Conte's thrasher habitat. However, light and moderate 
petroleum activities that maintain the saltbush communiy 
between wells and facilities, and tall saltbushes along 
drainages, do provide substantial habitat for this spe ies. 
Most of the oil fields in the western foothills of the 
southern San Joaquin Valley provide suitable thrasher 
habitat. Oil sumps not properly maintained have proven 
fatal to young and adults who become entrapped 
(Sheppard 1996). 


Brood parasitism by cowbird species (Molothrus 
spp.) has not t en widely noted, however, S. “othsteia 
(as presented in Sheppard 19%6) tested active Le Conte's 
thrasher nests at Maricopa, to artificial introduction of 
brown-headed cowbird (Molothrus ater) eggs. All of the 
eleven thrasher pairs in the experiment accepted these 
eggs as their own. 


Conservation Efforts.—The San Joaquin Valley 
population of Le Conte's thrasher is not a candidate for 
Federal listing, but is considered a species of concern 
(USFWS 1996). It is also a California Species of Special 
Concern (Remsen 1978). No areas of habitat have been 
set aside specifically for this thrasher, However, 
conservation areas such as the Carrizo P'ain set aside for 
other species in jeopardy (¢.g., San Joaouin kit fox, giant 
kangarov rat, biunt-nosed leopard lizard, etc.) also have 
benefited this species 


The maintenance of saltbush communities has been 
identified as a management objective in the Carrizo Plain 
Natural Area, Elk Hills Naval Petroleum Reserves in 


California, on USBLM lands in western Fresno, Kings, 
Kern and San Luis Obispo Counties, and at the Lokern 
Area. The maintenance of saltbushes in drainage 
channels and conservation of natural lands in the oil 
fields are also being addressed in the Habitat 
Conservation Plans. However, the lands in conservation 
programs are a small percentage of the available habitat. 


Conservation Strategy.—A systematic review, 
distributional survey, ar s population monitoring of the 
San Joaquin Le Conte's thrasher are needed to clarify th: 
threats of endangerment (laudenslayer et al. 1992), and 


Maintenance of the saltbush communities in the oi! 
fields will be a key component for conservation. 
of degraded saltbush communities will aid in 
conservation. Reintroduction of Le Conte's thrashers 
into jatches of suitable saltLuch larger that 405 hectares 
(1,000 acres) should be inves: gated. 


Maintenance of remaining saltbush communities and 
connecting fragmented stands of suitable habitat in 
southwestern Kern County would significantly reduce 
the threats to this species. Annual rangelands found on 
deeper alluvial soils that are capable of supporting tall 
stands of common saltbushes should be promoted on 
public and private rangelands. Grazing management 
practices that aid in the establishmen: and maintenance of 
common saltbush on suitable sites should be introduced 
tc livestock producers for management and economic 
evaluation. Appropriate grazing  nagement practices 
on Federal, CDFG and other conservation lands should 
be implemen'ed to maintain suitable saltbush and 
herbaceous structure. Key coms. vation areas include the 
Naval Petroleum Reserve in California #2, Occidental of 
Elk Hills, Lokern Area, USBLM lands around Taft and 
Maricopa, and the Elkhorn Plain. If such provisions are 
included and implemented in upcoming Habitat 
Conservation Plans, long-term conservation probably 
can be achieved. 


The status of the Sa > Joaquin Valiey population of the 
Le Conte's thrasher should be reevaluated within 5 years 


cf recovery plan approval or when new information is 
available, whichever is ‘ess. 
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Il. RECOVERY 


A. Oagectives a The primary focus of recovery processes is on 


The overall objectives of this recovery plan are to 
beak, Kern mallow, Hoover's woolly-star, San Joaquin 
woolly-threads, Bakersfield cactus, giant cangaroo rat, 
Fresno kangaroo rat, Tipton kangaroo rat, blunt-nosed 
leopard lizard, and San Joaquin kit fox; and achieve the 
long-term cvuaservation of lesser saltscale, Bakersfield 
smallscale, Lost Hills saltbush, Vasek’s clarkia, Temblor 
buckwheai, Tejor. poppy, diamond-petaled California 
poppy. Munz’s tidy-tips, Comanche Point layia, Jared's 
peppergrass, Merced monardella, Merced phacelia, oil 
neststraw, Ciervo aegialian scarab beetle, San Joaquin 
dune beetle, Doyen's dune weevil, San Joaquin antelope 
Tulare grasshopper mouse, Buena Vista Lake shrew. 
riparian brush rabbit, and San Joaquin Le Conte's 
thrasher and other members of biotic communities 
occupied by the listed species in the San Joaquin Valley 
planning area. 


Interim goals are to stabilize and protect populations 
and to cond>:.t research necessary to refine :eclassification 
California jewelflower, palmate-bracted bird’ s-beak, 
Kern mallow, San Joaquin woolly-threads, Bakersfield 
cactus, giant kangaroo rat, Fresno kangaroo rat, Tipton 
kang*"90 rat, blunt-nosed leopard lizard, and San 
Joaquin kit fox from endangered to thrvatened. 
Reclassification will be appropriate when each axon is 
no longer in danger of extinction throughout a significant 
portion of its range. 


1. Ecosystem-Level Strategy 


To meet the objective of delisting || species and 
ensuring long-term conservation of 23 other species, this 
recovery plan uses an ccosystem-level strategy. This 
strategy establishes a network of reserves and 
conservation areas that represents al! netural communities 
in San Joaquin upland ecosystems. Of necessity, the 
ecosystem-level strategy is shaped by the realities of 
existing communities; by available information on 
natural and humap-altered landscapes Thy urategy has 
10 mayor slements 


7 


publicly-owned ‘ands whenever possible. 
Where conservation of a species requires 
preservanon of private lands, it will be necessary 
to seek cooperation from private :ndividuals 
and entives to sell lands or easements, or, to 
enter into Cooperative ( voluntary) programs to 
maintain and enhance habitat values for certain 
species while traditional uses of the land 
continue. Cooperative programs are e-nphasized 
over land acquisition or casemenis. 


Wherever possible conservation efforts are 
focused on fewer, larger blocks of land ratiser 
than smaller, more numeros , scels. Several 
advantages to this approach are enumerated by 
the San Joaquin Valley Biclogical Technical 
Committee (in lin. 1993). The most important 
are that larger natural areas provide greater 
species and physical diversities and larger, less 
between natural and developed land thereoy 
reducing pest and other problems at this 
boundary, »nd reduce management costs. 


Wherever possible and needed, blocks of 
conservation ‘ands should be connected by 
natural land or land with compatible uses that 
allow for movement of species between blocks. 


Greater empaasis is placed on two groups of 
species as defined below: 


|. Umbrella Species. The San Joaquin kit 
fox occurs in nearly all the natural 
communities used by other species 
featured in this plan. but these others are 
much more restricted in their choice of 
habitys. The broad distribution and 
requirement for relatively large areas of 
habitat mean conservation of the kit fox 
will provide an umbrella of protection for 
Therefore, the San Joaquin kit fox is an 
umbrella species for purposes of this 
recovery plan. Many of its habitat 
management and research needs are given 
higher priority in recovery actions at the 
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ecosystem level than those of other species 
because it is one of the species that will be 
hardest to recover. Fulfilling the San 
Joaquin kit fox's habitat management and 
research needs also meets those of many 
other species. 


2. Keystone Species. The giant kangaroo rat 
and, to a lesser extent, the subspecies of the 
San Joaquin kangaroo rat are keystone 
species in their communities ‘Shiffman 
1994, Goldingay et. al. 1997). In most 
places where they occur, the precincts (area 
over and imunediately around the burrow 
system) of giant kangaroo rats Jominate 
the landscape. The activities of these 
abundant gruwth of piants on the precincts 
(Williams et al. 19935). Their burrowing 
modifies the surface topography of the 
landscape and changes the mineral 
composition of the soil. Their burrows 
provide refuges and uving places for many 
small animals, including blunt-nosed 
leopard lizards and San Joaquin antclope 
squirrels (Williams and Kilburn 1991). 
Their seed caching behaviors disperse and 
plant seeds and «iter the floral composition 
of the community (Schiffman 1994). Their 
precincts provide a favored microhabitat 
for the growth of California jewelflow ers 
and San Joaquin woolly-threads (Cypher 
1994a). 


Giant kangaroo rats are the mos’ abundant 
mammal in their community, and are the 
favored prey of San Joaquin kit foxes and 
many other predators (Williams 1992). 
The San Joaquin kangarvo rat has a sirnilar 
but less dramatic role in its communities 
(Williams 1985). The giant kangaroo rat 
and San Joaquin angaroo rat, therefo. ». 
are considered to be keystone species in 
this recovery plan. Protection of these 
keystone species is a high pnon’y because 
they provide important or ecssendal 
components of the biological niche 
(meaning all the physical and biological 
factors required for a particular species to 
live, and its way of living) of some other 
listed and candidate species. 








Wherever and whenever possible, management 
of habitat for featured species should be 
actueved in harmony with traditions! land uses 
and processes such as seasonal livestock 
exploretion and extraction, aad hunting » 
wildland recreation. 


For species vulnerable to traditional land uses, 
and for those with highly restricted geographic 
ranges and specialized hai: requirements. 
there 1s no recourse but to appronniately manage 
their existing habitat in smaller, specialty 
reserves of natural land, both within larger 
conservation areas and as small reserves 


surrounded by developed land. 


Existing natural lands occupied by featured 
species are targeted for conservation in 
preference to unoccupied natural lend and 
reured farmland Th» goal greatly reduces o 
eliminates the need for expensive and untested 
restoration work to make the land suitable for 
habitation by these species. 


Species for which sufficient, occupied nvaural 
land does not exist, but 1s needed to increase 
P »pulation size or promote movement bet ween 


Directing the location and size of blocks of 
retired farmland can contribute greatly to the 
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was recently proposed for th. San Joaquin 
Valley by ‘he Amencan Farmland Trust (Scot- 
Graham 1994) The Endangered Species 
Recovery Program has coliaborated with the 
American Farmland Tivst im proposing a 
focused .fe arbor program featuring the San 
Joaquin kit fox. This focused program is a 
critical clement of the recovery stategy. 


j. This recovery strategy is complementary 
Conservation Plans and provides guidance to 
local governments in the development of new 
Habitat Conservation Plans. 


This ecosystem-leve. strategy is in large part based on 
the bivlogical imperatives for recovery of the San 
Joaquin kit fox, the umbrella species for this recovery 
effort. Section I1L.L.6 expané: un this species’ recovery 
goal establishment of a viable kit fox metapopulation 
through protection and management of a system of core 
and satellite populations on public and private lands 
throughout its range. Recovery of the kit fox will not 
automatically lead to recovery of all other sensitive 
species in San Joaquin Valley ecosystems. However, it 
provides a blueprint for ecosystem recovery that will be 
complemented by specific recovery actions on natural 
communities for species with special needs that have 
little relationship to kit fox recovery needs. 
Implementation of this strategy retains the advantages of 
ecosystem-level conservation: involving all segments of 
society in recovery actions, preserving all or most species 
simultaneously, saving effort and money, and increasing 
the chances that recovery efforts will succeed. 


B. Recovery Carrera 


Kecovery criteria for listed plant and animal species 
are summarized in Table 4. Site-specific protection 
requirements to meet these delisting criteria are 
summanized in Table §. Measures to ensure conservation 
of candidate species and species of concern are listed in 
Table 6. For several of the «pecies featured in this plan, 
one or more categones of | wmation needed to set firm 
recovery of conservation criteria are not available, 


determine reclassification or delisting critena. 


In Table 4, progress of species im achieving 
population goals depends on monitonng showing 
“stability” or “increasing numbers” during ¢ precipita- 
tion cycie, which is a peiod when annual rainfall 
include average to 35 percent sbove-average through 
greater than 35 percent ‘clow-average and back to 
average or greater. The d rection of change (average to 
above or below average) s unimportant 1a this critenon. 
Existing data for some : nd-land sp.cies show that both 
drought and periods «‘ above-average precspitation 
cause severe population declines if extended for more 
than | year (Endangered Species Recovery Program. 
unpubl. data). Because the populations of most or all 
species included here fluctuate dramatically , stability 1s a 
relative term meaning the statistically same population 
size during the average phase of a precipitation cycle 
(anticipated to be about 20 years) /ncreasing population 
size means that the population has increased over the 
previous or bas. ‘ine year, measured during the specified 
portion of a precipitation cycle. Range wide population 
monitoring programs will have to be established for all 
species to measure progress in meeting recovery critena. 
For species with existing daia on population statuses 
spanning | or more years, these data can be included in 
measuring population recovery goals if « is deemed 
spec’es can be downlisted or delisted quickly once other 
criteria, such as habitat protection, are met. 


species currently listed as endangered include 
requirements for protecting additional hab’ at, assurances 
that protected sites are being managed appropriately. and 
monsonng to show stable or increasing populations. 
Attainment of downlisting or delisting critena does not 
automatically qualify a species for reclassification. A 
status review must be conducted after the criteria have 
been met to determine whether or not reclassification 1s 


appropriate 


Plant Species of Concern —Existing information 
for the species of concern 1s insufficien at this time to 
determine whether or not they qualify for listing as 
endangered or threatened. Thus, the actions necessary 
for these species include surveys in suitable habitat and 
evaluation of threats. In certain cases, management 
actions are recommended to counter known threats and 
stabilize populations Additional n:formation on species 
of concern also can be collected during field surveys. 
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Taste 4. Generalized Recovery Criteria for F ederally-Listed Plants and Animals. 
Though not explicitly stated, delisting criterna include meeting all of the downlistng cruena Range-wide 
population monitoring should be provided for in all management plans See individual species accounts for 
discussion of recovery strategy and the introduction to this secnon for a discussion of the bases of the criterna 























| } Manageme. Plan 
Secure and protect specified |  , SPProved and ee 
Recovery | implemented for monattoring ia 
Species recovery areas from 
(Step oom recovery areas that specified recovery 
| | aoe invtude survival of the areas shows: 
| species as an objective 
( alifornia Downlst to | Ninety-five percent of occupred | For all protected areas Stable or increasing 
jewelflower threatened — habitat on public lands. 7S percent identified as important to §=—-_ populations through 
of population and occupred habtat = contonued survival precipitation cycle 
| in Santa Barbara Canyon 
Delist | Ninety percent of population and | For all protected areas | No decline after 
occupied habitat in Santa Barbara —s identified as important to downhisting if 
_ Canyon, one population each on continued survival declining. determine 
| | eastern Valley foothills | | trend 
palmate-bracted Downlist to Ninety-five percent of occupied | For all protected areas | Stable or increasing 
bird's besk = threatened habitat on public land, 75 percent or identified as important to populations through 


more of population and occupiei =§=—«-—s:s«s Contin wed survival _«~precepitation cycle 
 asea & d upland nesting habitat for | | 

| pollinmors within 300 meters (984 — | 

feet) of the population margins a | 

_ Springtown Alkali Sink. two or more. 

ss populations in the San Joaquin —— 
| Valley | | 
—— Delist Exght or inore distinct populations. For all protected areas = No decline after 
| including two or more in the San —s identified as importantto «=—-—s: downn-sting. if 
Joaquin Valley, 90 percent co more | continued survival declining. determine 











of the Spnngiown Alkali Sink «Cause and reverse 
population and hatstat | | trend 
Kern mallow Downlist to Ninety-five percent of occupied For Lokern Ares Stable or increasing 
threatened — habitat on public lands, 75 percent populabons through 
of population and 7$ percent of precipitation cycle 
accupred habitat in Loken 
Delst Ninety percent or more each of For all protected areas No decline after 
population and occupred habitat in identified as important to downhistng. if dechin- 
Lokern, two or more distinct continued survival ing determine (ause 
populations outside th Lokern | and reverse trend 
Natural Area 
Hoover's woolly- Delist Seventy-five percent of occupied For a)l protected areas Stable or increasing in 
star habitat on public lands in each of the identified as important to four metapopulaons 
four metapopulabons 260 hectares continued survival and San Joaquin 
(640 acres) or more of occured Valley Moor 
hatetat on San Joaquin Valley floor populanon through 
ONE precipitabon 
cycle, if declining. 
determine cause and 
reverse trend 
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Tass 4. (continued) Generalized Recovery Criteria for F ederally-Listed Plants and Animals. 
por alahon momtorung should be provided for un a.| management plaxs See individual species accounts for 
discussion of reco ory strategy and the introduction to this section for a discussson of the bases of the critena 























aah Population 
Secure protect specified 
Species st retina anes a. monitoring in 
cnsemnpetiacs anes inctude survival of the areas shows. 
species as an abjective 
San Joaquin Dewnlistte Ninety-five percent of occupied | For all protected areas «=«_- Stile or increasing in 
woolly-threads threatened © habetat on public land | identified at importamto all protected areas 
) ss @@ntinued survival | through one 
| | | (precipitation cycle 


Delist Two hundred and sixty hectares (640 For all protected areas | No dectine her down 
acres) or more of occupied habitat in identified as wrcoram to listing. if declining. 














the Lost Halls. one or more other conunued survival | Getormune cause and 
artes on San Joaquin Valley floor of | reverse trend 
260 hectares (640 acres) or more | 
Bakersfield Deownlist to «Ninety-five percent of the occuped For all protected areas Stable or increasing 
cactus threatened habitat on public land, 75 percent of ne populanons at all 
| Bakersfield cactus clumps and 75 -_—-- te 
percent of the occupred habitat in the 
| Caheme- Bena Hills. Comanche 
| Pownt. Kern Bluff. Sand Ridge. and 
Wheeler Ridge areas | 


| 
ae 
> 











all  Dewnlist te | all connpiad tents ts Contoo uate T All protected areas Durnng § year penad 
threatened Naural Arca and Ciervo-Panoche = identified as importantto §«—_ no greater than 20 


Natural Area. western Kern County continued survival percent change in 
a eee including the Carnzo Plan population size during 
Natural Area years without droughi 
on greater than 15 
percem above average 
precipitanon 


Detst One hundred percent of accuped Public lands mm Cuyama Stable or increasing 
habetat on public lands in the Valley and Ketileman Hills = populations for the 


Cuyama Valley, San Juan Creek Carnzo, Panache, and 
Valley and Kettleman Hills western Kern Co 
Mmetagope |at ions 
through one preciprta 
van cycle 
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Tasue 4. (coatmued) Generalized Recovery Criteria for F ederally-Listed Plants and Animals. 

Though not explicitly stated. delisting criterna include meeting all of the downlisting crterna Range-wide 

population monitoring should be provided for un al! management plans See individual species accounts for 
discussion of recovery strategy and the introduction to this section for a discussion of the bases of the criteria. 




















Fresne kangaroo 9 Dewnlistte (One hundred percent of occupied §=—S ss For all inhabited areas =: Population densities in 
ret threatened —s hatwtat on public or conservation = sdentified as importamt to 3 of more populations 
lands at three or more disunct sites. = continued survival do not fall below 2 

cach no less than about 384 hectares — kangaroo rats per 

(WMarnjolwabiehaat hectare (| per acre) 


) density of 10 of more 


| 


Delist | One additional site with about 1,012 | For all protected areas | Pronectod sites have 
hectares (2,500 acres) or more of _ identified as important to | mean density of 10 


occupred habitat, with a total of no conmtynued survival kangaroo rats per 
less than 2,164 hectares (5,350 acres) hectare (4 per acre) 
of occupred habitat during a complete 





Three or more distinct areas with For all protected areas =—« ss Stabile of increasing 
2.000 hectares (4.940 acres) or more identified as important to — populations through 
of Commguous. occuped habitat, eith continued survival one precipitation cycle 


30 percent cach or more of the 
_ M®wnemum acreage in public or 
) Conservation ownersiup 
Debts A total of 9,000 hectares (22,230 Protected sites have a 
acres) hectares or more of occupied mean density of 10 
habetat on pole of Conservabon kangaroo rats per 
ownership hectare (4 per acre) 
dunng a complete 
precipitation cycle 














blunt no wd Dewnlite Five or more arem, cach of about For all protected areas Each protected area 
leopard lizard =» threatened = 2.428 hectares (5.997 acres) or more identified as important to has a mean density of 
of contiguous. oc cuped habwtat. contrnued survival two or more hzards 
including one cach on Valley floor per hectare (one per 
Merced or Madera Counties. Valley are) through one 
flaor in Tulare or Kern Counties, preciptabon cycle 
foothells of the Crervo- Panache 
| Natural Arca, foothills of western 
_ Kern County, and the Carrizo Plain 
| Natural Area 








an the Valley floor one along the | mer hectare thre ugh 
«western Valley edge in Kingsor one precipriation cycle 
Fresno Counties, and one in Upper — 
| Cuyama Valley 


‘ pt pf 
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Tase 4. (continued). Generalized Recovery Criteria for F ederally-Listed Plants and Animals. 

Though not explicitly stated, delisting criteria include meeting all of the downlisting criteria. Range-wide 
population monitoring should be provided for in all management plans. See individual species accounts for 
discussion of recovery strategy and the introdw<tion to this section for a discussion of the bases of the criteria. 








Management Plan 
Secure and protect specified aggueved and 





























Species Recovery recovery areas from implemented for 
Step incompatible uses recovery areas that sesovery 
include survival of the areas shows: 
species as an objective 
San Joaquin kit | Downlist to | The three core populations, Carrizo _—-For alll protected areas | Stable or increasing 
fox threatened _ Natural Area, western Kem County, | identified as important to populations in the 
| | and Ciervo-Panoche Area; three | continued survival three core areas 
| satellite populations through one precipita- 
| | _ von cycle, populabon 
| | _ interchange between 
| | | | one oF more core 
populations and the 
| | | three satellite 
| | | populations 
«Delite Several addition: | satellite For all protected areas | Stable or increasing 
| populations (number dependent on | identified as important to | populations in the 
results of research) encompassing as — continued survival three core areas and 
| | much as possible of the three or more of the 
| environmental and geographic satellite areas duning 
variation of the historic geographic one precipitation cycle 
| range 
| 












































Table 5. Site-Specific Protection Requirements to Meet Delisting Criteria for the Six F ederally-Listed Plant and 
Five Federally-Listed Animal Species. Protection levels apply to any lands specified in the ownership column. 





























Species Site Name County Ownership Protection Level 
California jewelflewer | Carrizo Plain San Luis Obispo USBLM/CDPG/The 95 percent of occupied haivitat 
Nature Conservancy 
Kreyenhagen Hills Fresno USBLM 95 percent of occupied habitat 
San Joaquin Valicy any any 
1. valley floor 260 hectares (640 acres) 
2. eastern foothills 260 hectares (640 acres, 
Santa Barbara Canyon Santa Barbara | USBLM/private 90 percent of plants and occupied habitat 
. 
Palmate-bracted Colusa National Wildlife Refuge Colusa USFWS 95 percent of occupied habitat 
bird 's-beak Delevan National Wildlife Refuge Colusa USFWS 95 percent of occupied habitat 
Sacramento National Wildlife Colusa/Gienn USFWS 95 percent of occupied habitat 
Refuge 
San Joaquin Valley 
1. Alkali Sink Ecological Fresno CDFG 95 percent of occupied habitat 
Reserve-Mendota Wildlife 
Area 
2. other (including western any any 260 hectares (640 acres) 
Madera County) 
Springtown Alkali Sink Alameda CDFG/City of 90 percent of plants and occupied habitat 
Livermore/ Federal 
Communications 
Commission/pn vate 
Central Valley any any 2 population, each about 260 hectares 
(640 acres) 
Kern mallow Lokern Kern USBLM/Center for 90 percent of plants and occupied habitat 
Natural Lands 
ManagemenVCDPG/ 
private 
other (if Kern mallow positively Kern any 2 populations, each about 260 hectares 
identified elsewhere ) (640 acres) 
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Table 5 (continued). Site-Specific Protection Requirements to Meet Delisting Criteria for the Six Federally-Listed Plant and Five F ederally-Listed 


Animal Species. Protection levels apply to any lands specified in the ownership column. 





























—--~ —EE 
Specics Site Name County Ownership Protection Level 
Hoover's woolly-star Antelope Piain-Lost Hills-Semuitropic Kern USBLM/The Nature 75 percent of occupred habitat 
Conservancy 
Carrizo Piain-Elkhorn Plain-Tembior | San Luis Obispo/Santa USBLM/CDPG/The 75 percent of oc ~wpred habrtat 
Range-Cahente Mountains- Barbara Nature Conservancy/ 
Cuyama Valley-Sierr: Madre U.S. Forest Service 
Mountains 
Kettheman Hills Fresno/Kings USBLM 75 percent of occupied habitat 
Lokern-Elk Hills-Buena Vista Hills- Kern USBLM/CDPG/Coles 75 perceat of occupied habstat 
Coles Levee-Taft-Maricopa Levee Ecosystem 
Preserve/U.S. Depart- 
ment of Energy/The 
Nature Conservancy/ 
% Occidental 
San joaquin Valley floor (may be any any 260 hectares (640 acres) 
within above ares« ‘ncluding Alkali 
Sink Ecological Reserve) 
San Joequa Carrizo Plain-Elkhorn Plain San Luis Obispo USBLM/CDPG/The 95 percent of occupied habitat 
woolly -threads Nature Conservancy 
Jacalitos Hills Fresar USBLM 95 percent of occupied habitat 
Kettleman Hills Fresno/Kings USBLM 95 percent of occupied habitat 
Lost Hills Kern private 260 hectares (640 acres) 
Panoche Hills Fresno/San Benito USBLM 95 percent of occupied habitat 
San Joaquin Valley floor (may be any any 260 hectares (640 acres) 
witl .. Lost Hills) 
Bakersfield cactus = Caliente-Bena Hills Kern private 90 percent of clumps and occupied habitat 
Comanche Point Kern private 90 percent of clumps and occupted habitat 
Cottonwood Creek Kern private 90 percent of clumps and occupied habitat 
Puller Acres Kern private 90 percent of clumps and occupied habitat 
Granate Station Kern private 90 percent of clumps and occupred habitat 
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Table 5 (continued) Site-Specific Proteci.on Requirements to Meet Delisting Criteria for the Six F ederally-Listed Plant and F ive F ederally-Listed 
Animal Species. Protection levels apply to any lands specified in the ownership column. 


























Species Site Name County Ownership Protection Level 
Bakersfield caztus Kern Bluffs Kern private/Kern Co 90 percent of clumps and occupied habitat 
(continued) Kern Canyon Kern private — 90 percent of clumps and occupred habwtat 
Metropolitan Bakersfield south of Kern private 100 clumps 
Kern River Kem private 100 chumps 
north of Kern River Kern The Nature _ 90 percent of clumps and occupied habitat 
Kern private/California |§ 90 percent of clumps and occupied habitat 
Wheeler Ridge Department of Water 
Resources 
Western Korn County Kern USBLM/CDPG’ 
1. Lokern Area Calhiforma Department 90 percent of extant histoncal habitat 
2. Occidental of Elk Hills of Water Resources/ | 90 percent of extant historical habitat (all in 
U.S. Department of Buena Vista/McKitrick Valicys) 
3. Naval Petroleum Reserve-2 Energy/The Nature 80 percent of extant histoncal habitat (all in 
Conservancyrprivate Buena Vista Valley) 
4 Other areas with natural land 80 percent of extant histoncal habstat 
Carnzo Plain Natural Area San Luts Obtspo/ USBLM/CDPG/The entire | \etapopulation 
San Juan Creek Valley Santa Barbara Nature Conservancy 
Upper Cuyama Valley 
Kettheman bills Fresno/Kings USBLM 
Fresno kangaroo rat Western Madera County Madera private greater than or equal to | 012 hectares (2,500 
acres) of occupied habitat 
Kerman & Alkali Sink Ecological Fresno CDFG greater than or equal to 384 hectares (950 
Reserves acres) each of occupied habitat 
Lemoore Naval Air Station Kings. Fresno Department of Defense | greater than or equal to 384 hectare (950 
(U.S. Navy) acres) of occupied habitat 
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Table § (continued) Site-Specific Protection Requirements to Meet Delisting Criteria for the Six F ederally-Listed Plant and Five F ederalty-Listed 
Animal Species. Protection levels apply to any lands specified in the ownership column. 


























5 ERE SA tA ER 
Species Site Name Couaty Ownership Protection Level 
Tipton kangaroo rat Pir icy National Wildlife Refuge- Tulare. Kern USFWS/CDPGO/privaic greater than or equal to 2,000 hectares 
— Allenswort, Natural Area (4.942 acres) of contiguous, occupied habstat 
Semutroprc Radge Natural Area | Kern USFWS/CDPG/The greater than or equal to 2.000 hectares 
| Nature Conservan y/ = (4.942 acres) of contiguous, occupied habitat 
Kern Fan | Kem pn vate greater than or equal to 2.000 hectares 
| Kern County Water (4,942 acres) of contiguous. occupied habitat 
4 = 
Blunt -nosed northern Valley floor | Merced or Madera | private greater than or equal to 2.428 hectares 
leopard lizard (6,000 acres) contiguous, occupied habitat 
_ western edge of Valley Fresno, San Benito USBLM/pnvate greater than or equal to 2.428 hectares 
(6,000 acres) contiguous, cocupred habstat 
5 southern Valley floor Tulare USFWS/CDPO/private | greater than or equal to 2,428 hectares 
| | (6,000 acres) contiguous, occupied habitat 
| west-central edge of V. .cy Kings. Fresno USBLM/pnvate greater than or equal to 2.428 hectares i 
| (6.000 acres) contiguous. occupred habitat 
_ southern Valley floor Kem USFWS/CDPG/The greater than or equal to 2.428 hectares ; 
| Nature Conservancy/ | (6,000 acres) contiguous, occupied habitat ? 
; Califorma Department 
| of Water Resources/ t 
private 
western Kern County Kern USBLM/CDPGKem greater than or equal to 2,428 hectares 
County Water Agency/ | (6,000 acres) contiguous, occupied habitat { 
Cahforma Department 
of Water Resources/ , 
Department of Energy/ 
Cemer for Natural fe 
Lands Managemen’ 
private 
Carnzo Plain Natural Area San Luts Obispo USBLM/CDPO/The cnure metapopulaton 
Nature Conservancy f 





Upper Cuyama Valley San Luis Obispo/Santa | USPS/USBLM/private enure metapopulanon 






















































































Table 5 (continued). Site-Specific Protection Requirements to Meet Delisting Crueria for the Six F ederalty-Listed Plant and F ive F ederally-| isted Animal 
Species. Protection levels apply to any lands specified in the ownership column. i 
BRB 2 oR Ee poe coe “7 f 
Speries Sine Name County Ownership Protection Level ¥ 
San Jeequin kit fex' © Cicrvo-Panoche Natural Arca Fresno. San Bensto USBLM/CDPO/prvate 90 percent of cx:sting potential habetat i 
western Kern County Kern USBLM/CDPGKerm 
_ County Water Agency/ i 
~ Califorma Department & 
of Water Resources/U S 4 
Department of Energy/ "7 
Comer for Natural 
| Lands Managemenv i 
| private 
Carnzo Plain Natural Area San Luts Obispo | USBLM/CDPG/The 100 percent of existing potential habriat 
| Nature Conservancy/ f 
private 
Fy greater than or equal to 9 satcilne _ 80 percent of existing potential habitat 
populanons | | 
northern range and Valley edges Alameda. Contra Costa. | 
San Joaquin. Stanislaus | 
northern Valley floor Merced. Madera | 
central Valley floor Fresno | 
west-central Valley ecige Fresno, Kings | | 
southeast Valley floor Tulare, Kern | varlous publicand | 
Kettleman Hills Fresno, Kings. Kern pn vate | 
southwestern Valley floor Kern | 
Salinas-Payaro Rivers watershed Monterey. Santa Benito. 
San Lans Obrspo 
upper Cuyama Valley Sama Barbara. San Luts 
Oluspo | 
) 
| 
' protection level extinction probabality of 5 percent for 300 years for entire population of the San Joaquin kit fox 
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Tasiz 6 Generalized Criteria for Long-Term Conservation of California-Listed and F ederal Candidate 
Species and Species of Concern. Range wide population momitonng should be provided for in all management 
plans See wdividual species accounts for discussion of conservahon strategy and the wtroduction 


to this section for a discussion of the bases of the criteria. 
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Species recovery areas from ee oe im specified recovery 
nsompetihte anes the species as an objective areas shows: 
lesser saltecale Ninety-five percent of occuped For all prowcied areas One thousand or more 
hatetat on public lands. five or individuals in years favorable 
more populabons. including one for growth. al! protected 
or more cach in Butte and Kern populabons are stable or 
Countes. and one in Fresno. increasing through one 
Madera, or Merced County preapnapon cycle 
Bakersfield Five or more disjunct For all protected areas One thousand or mort 
smails: ale populanons indi duals in years favorable 
for growth. al) protected 
populapons are stable 
increasing through one 
prenipatanon cycle 
Lea Hills Ninety-five percem of occupied For ad! protected areas One thousand or more 
weltbush hatetat on public lands. five or indi vvtuals in years favorable 
more populations. inchuding at for growth. all protected 
least one each in Presno, Kern. populanons are stable or 
and San Lins Otispo Countes increasing through one 
precaptapon cycle 
Vasek's clarkia Five disnnct populapans For all protected areas One thousand of more 
occurnng in at least three ind: duals in years favoratie 
separate canyons for growth. al) protected 
populanons are wable or 
increasing through ou 
precipanon cvche 
canadien 
Tembtor Ninety-five percem of occuped For al! protected populanons Ome thousand of more 
habetat on public lands. five or ind: viduals in years favora de 
more populabons inchuding one for growth all protected 
each «n Kern. Monterey. and San populapons are stable or 
L 8 Otespo Counties increasing through one 
preciptanan cycle 
Tejon puppy Ninety-five percent of occuped For all protected sites One thousand oF mare 
habetat on public lands five or ind) viduals in vear favorable 
more populanons inchudeng one for growth ai) protected 
| cach on the cast south and west populanons are stable or 
edges of the southern San increasing (hrough one 
Joaquin Valley preciptanon cycle 
[nemand petated Five or more papulapons, hor all protected sites Ome thousand on more 
( aliforms poppy imchuding one cach in the indi viduals in years favowable 
northern. central and southern — for growth al! protected 
| portions of the historical = populapons are stable or 
Reograph al range ) im Teasing Unrough one 
| Precipuanion cycle 
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Table 6. (connnued) Generalized Criteria for Long-Term Conservation of California-Listed and F ederal Candi- 
date Species and Species of Concern, Range wide population monuorm,g should be provided for im all management 
plans See individual species accounts for discussion of conservanon strategy and the »ntroduchon to this sechon for 





























a discussion of the bases of the criteria. 
Secure and protect specified 
Species recovery areas from 
incompatible uses 
( omanche Pant Five of more populabons. 
Layia wm buding one each in the Bena 
Hills, Comanche Tejon Hills 
and on the San Joaquin Valley 
floor 
Munz's tidy-tips = Ninety-five percent of occured For all protected snes One \Nousand or more 
habetat on public lands five or ind viduals in years favorable 
fore populapons inc hading one for growth. all protected 
each in Fresno. Kern. and San populanans are stable or 
southern San Joaquin Valley procipmtamon cycle 
flaor in Kern County 
Jared's Nonety five percent of occured For ad! protected wites Ome thousand on more 
pepprrgrms hatetat on public lands five or inch viduals in years favorable 
more populapons of each of the for growth al) protected 
Two subspecies including at populabons are stable or 
leas! one populabon of the increasing through one 
Carmzo peppergrass subspecies preciprtanon cycle 
outside of the Carnzo Plan 
Natural Area 
Merced Five of more populanons For al) protected populapons One thousand or more 
meonardetis indi viduals in years 
favorable for growth al! 
protected populabons are 
stable or increasing through 
one precipitanon cycie 
Merced pha etis Five or more populations For all protected populapons One thousand of more 
indi viduals in favorable 
years. all protected 
populabons are stadie or 
im reasing through one 
Precipitanon cycle 
O8 nesttrew = Ninety-five percent of occupied For all protected populabons Ome thousand of more 
hatetat on public lands five or indi viduals 1m years 
more populations inc hading a favorable for growth. al! 
cmtmede of the Elk Halls stable on increasing through 
One precipitanon cycle 
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Table 6. (continued) Generalized Criteria for Long-Term Conservation of California-Listed and F ederal Candi- 
date Species and Species of Concern. Range-wide population monitoring should be provided for in all management 
plans. See individual species accounts for discussion of conservation strategy and the introduction to this section for 






































a discussion of the bases of the criteria. 
Secure and protect specified ary net Population monitoring 
and implemented for recovery 
Species recovery areas from ras that inclade survival of |  '@ *Pecilled recovery 
incompatiie axes the species as an objective areas shows: 
Dune insects Five occupied sites for cach For all protected populations Continuing presence at each 
(Ciervo aegialian | species (either as co-occupied or occupied site 
scarab beetle, allopatric sites) collectively 
Doyen's dune providing 150 hectares (370 
weevil, San acres) of inhabited cands and 
Joaquin dune sand dunes, with re smallest 
beetle) inhabited site pic .iding no less 
than 0.2 hectare (0.5 acre) of sand 
habitat, three of the sites must be 
fully protected from development 
San Joaquin Carrizo Plain Natural Area, For al! populations on public and Stable or increasing 
antelope squirrel) Lokern-Elk Hills, and Ciervo- conservation lands populations through one 
a minimum of about 6,070 
hectares (15,000 acres) of 
occupied habitat; and Pixley 
National Wildlife Refuge- 
Allensworth-Semuitropic Ridge 
Natural Areas each have of 
minimum of about 2,400 hectares 
(5,930 acres) of occupied habitat 
Short-nosed Carrizo Plain Natural Area, For all populations on public and = Mean population density of 
kangaroo rat western Kern County, and conservation lands siX OF more kangaroo rats per 
Ciervo-Panoche Natural Area, hectare during average years 
each with 2,000 hectares (4,940 in precipitation cycle 
acres) or more of occupied 
habitat; South Grasslands 
population 
Riparian Three or more areas of occupied For all populatoons Mean size of independent 
woodrat habitat each supporting 400 or _ population no less than 400 
more individuals, with a total | individuals in each 
| population of 5,000 or more | population in average years 
| independent individuals (ie., "through | preciptaton cycle 
excluding dependent young) | | 
dunng average precipitation | 
years | | 
Tulare | Those areas specified asthe For all protected areas _ Continuing presence on the 
grasshopper —habitat protection goals for the _ Carrizo Plain Natur=l Area, 
mouse | giant kangaroo rat and blunt. Lokern-Elk Hills area. 
| nosed leopard lizard _ Ciervo-Panoche Natural 
| | | Area, and two blocks on the 
[ re 


























Recovery Pian for Upland Species of the San Joaquin Valley 





Table 6. (continued). Generalized Criteria for Long-Term Conservation of California-Listed and F ederal Candi- 

date Species and Species of Concern. Range-wide population monitoring should be provided for in all management 
plans. See individual species accounts for discussion of conservation strategy and the introduction to this section for 
a discussion of the bases of the criteria. 




















Species recovery areas frem areas that include survival of | ' Specified recovery 
incompatible uses the species as an objective areas shows: 
Buena Vista Three or more disjunct occupied For all protected areas Continuing presence at 
Lake shrew sites collectively with at least known occupied sites 
2,000 hectares (4,940 acres) of 
occupred habitat 
Riparian brush | Three or more sites, each with no For all protected sites _ Populations sizes of 300 or 
rabbit less than 300 adults aunng more adults duning average 
average years | years dunng a precipitation 
cycle at cach of 3 or more 
sites 





Sen Joaquin Le | Saltbush communities on public For all public iands and the Stable or increasing through 





Conte's thrasher lands, including Naval inhabtted areas covered in the one precipitation cycic 
Petroleum Reserve in California- Kern County Valley Floor Habitat 
2, Occidental of Elk Hills, the Conservation Plan 
Lokern Natural Area, and the 
Carnzo Plain Natural Area. and 
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The strategy for plant species of concern is based on the 
assumption that if populations remain throughout the 
historical range, are secure from threats, and are not 
declining, formal listing may not be necessary. 


downlisting critecia are based on the assumption that 
extinction is not imminent if potentially viable 


variations. In the absence of specific information to the 
contrary, tnetapopulations are assumed to be potentially 
viable if there is enough continuous, occupied habitat tc 
sustain 5,000 or more adults during average years in a 
period when annual rainfall cycles from average or 
above-average through below-average levels and beck to 
at least average. Criteria for individual species are 
altered from this basic model by: the amounts of 
potential or actual habitat in existence; information on 
population dynamics (e.2., San Joaquin kangaroo rat 
populations fluctuate so dramatically that larger average 
population sizes are required), information oa species 
deasities in various habstats; and extent of historical and 
current geographic distribution. To the maximum extent 
possible, recovery areas have been centered on or 
confined to lands in public or conservation ownership. 
Where this is not possible, existing natural lands (most 
with limited development potential) first have been 
targeted for protection. 


Candi. ste Animal Species and Species of Concern. — 
Existing information for the riparian brush rabbit, 
riparian woodrat, and Buena Vista Lake shrew is ample 
to support a proposal to list them under the Act. Even for 
these three species, where existing information is 
sufficient to support listing as threatened or endangered, 
additional information on distribution and habitat is 
needed to develop a complete conservation and 
protection strategy and establish quantitative criteria for 
their restoration or long-term conservation. Thus, the 
actions necessary for these candidate species and other 
species of concern include surveys in suitable habitat 
and, for some, evaluation of threats. Management 
actions to counter known threats are recommended in 
individual accounts. The protection strategies for most 
candidate animals rnd species of concern are based on 
the assumption that if populations remain throughout 
remnants of the historical range, are secure from threats, 


and are not declining, formal listing may not be necessary. 


C. Recovery Pmoarrms 


1. General Ranking Categories 


Actions necessary to recover a species are ranked in three 
categories: 


Priority 1—aen action that must be taken to prevent 


extinction or to prevent a species from declining 
irreversibly in the foreseeable future. 


Priority 2—an action that must be taken to prevent 
a significant decline ic species population or habitat 
qua.scy or some other significant negative impact 
short of extinction. 


Priority 3—all other actions necessary to meet 
recovery objectives. 


In assigning priorities to protection of natural areas 
and establishment of reserves, each site was evaluated in 
the context of all other sites supporting the species, and 
the priority assigned based on the impact the 
development of that site alone would have on the species 
chances of recovery. For some of the larger sites, the 
entire area May not warrant the priority ranking of some 
subset of sites that are important to fewer species and for 
which a speciality reserve may be needed. Yet, in the 
absence of more information, the entire area was 
assigned the highest priorny. In making management 
and administrative decisiv.s, each site's importance 
must be considered in the context of what has and is likely 
to happen to all other sites, but those events cannot be 
forecast now. 


2. Priority Ranking Emphasis 


The ecosystem-level strategy outlined in the 
beginning of this chapter focuses on establishing a 
network of reserves and conservation areas by protecting 
natural communities, strategically retiring farmland and 
using a focused safe harbor program on private lands. In 
this document, Aabitat protection means ensuring 
appropriate uses of land to maintain and enhance species 
habitat values. Habitat protection does not necessarily 
require land acquisition or casement. There are many 
other ways to achieve the «ame end while keeping land in 
private ownership and fostering continuing, traditional 











uses that contribute to the local and national economies 
(Keystone Center 1995). 


To ensure appropriate uses of conservation and 
mitigation land to maintain and enhance species habitat 
values requires, in most cases, active management of the 
land. To this date, land acquired in the Valley as 
mitigation for project-related habitat losses, and some 
parcels acquired from conservation funds, are mostly not 
being actively managed to maintain or enhance listed 
species populations. Therefore, if San Joaquin Valicy 
species are to be recovered, more emphasis must be 
placed on habitat management. There already are 
substantial historical habitats for a majority of species 
featu. od in this plan in public ownership, though they 
mostly are not sufficiently protected from catastrophes, 
such as flooding and excessive soil erosion, nor 
appropriately monitored and managed to maintain or 
enhance populations of featured species. Developing 
necessary hab:tat management procedures musi not be 
neglected in favor of acquisition of additional potential 
habitat. 


There are reasons to place increased emphasis on 
habitat management research: 


a. Change in ownership from private to public 
usually is accompanied by a change in land use. 
For natural lands, the principal use typically is 
ranching. Cessation of grazing upon purchase 
has frequently been followed by decline of 
listed species populations (though the magnitude 
is difficult to demonstrate on many parcels 
because no baseline populauon censuses were 
conducted before change in land use, and no 
quantitative monitoring programs were 
established). Grazing and other uses of land that 
affect the structure and composition of the 


community may be important hab. tat elements 


for the object species—until proven otherwise it 
is prudent to assume that if the species are 
resident, the existing land uses (at some level) 
do not pose an immediate threat to species 
survival (Williams and Germano 1993). 


b. Many parcels acquired as mitigation are too 
small and scattered to manage effectively. They 
remain idle until critical masses of land aad 
managcment funds can accumulate. Meanwhile, 
habitat quality and species populations decline 
or disappear, instead of increase. 


c. When dealing with several listed species 
affected by a permitted project, some may have 
conflicting habitat management seeds— 
managing for one species or a guild (a group of 
species with a common need for a particular 
habitst or other niche component) may 
negatively affect another species or guild 
(Williams and Germano 1993). More and better 
data are needed for developing a protection 
strategy that ensun aat all seasitive species 
will benefit from selected management actions. 








For some species, their statuses have deteriorated to a 
poimt where the only way they can be saved is by 
immediate implementation of programs that employ 
adaptive management (conduct important biological 
research, monitor and evaluate outcomes; readjust 
management direction accordingly). For many of the 
other species, the risk is great that if information needs 
are not attended to soon, their statuses will be similarly 
jeopardized. Habitat management has high priority for 
half of the 34 species, though at least 11 of the other 17 
also have habitat management research as a high priority, 
indicating that information is insufficient to develop 
appropriate management prescriptions today. 
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IV. STEPDOWN NARRATIVE 


l Develop and implement a regional cooperative program and parucipation plan. 


Development of a regional cooperative program coordinating local public and private land use planning with 
State and Federal land use planning. recovery planning, and biodiversity conservation is needed. From this 
program, a parucipation plan should be developed and implemented to expedite and increase the chances of 
recovery for listed species and ensure long-term conservation of the 23 other species covered in this recovery 
plan. 


1.1 Establish a regional cooperative program with participants from the public and private sector 
(Priority 2). 


Successful development of a regional cooperative program and preparation of a participation plan 
requires involvement by public and priv interests in the planning area Interested parties at all 
levels of government and in the private sector should be identified and thew willingness to partucipate 
in @ Cooperative program determined. Once participants are identified, the program should be 
saiciatad 


12 Develop and implement partcipaton plans 


Participation plans should be developed to implement recovery. These plans should include outreach 
efforts to enhance the public's understanding of endangered species issues, economic incentives for 
conservation of endangered species on private lands, guidance on mitigation banking and 
establishmeat of large-scale Habutat Conservation Plans, focused safe harbor programs, and focused 
retirememt of drainage problem lands. Separate participation plans may be developed and 
unplemented for many of the tasks contained herein. 


1.2.1 Develop and implement an outreach plan (Priority 2). 


Outreach is an important component of implementing this recovery plan. A plan should be 
developed by the regional cooperative program to provide factual information about 
featured species and the recovery process to interested and affected landowners. An 
important focus of outreach should be toward landowners with reported or potential 
occurrences of featured species. For private lands with reported populations of featured 
species, landowners should be apprised of the significance of the populations on thei lands 
and should be provided with information about available conservation mechanisms, such as 
conservation easements and incentive programs (See Task 1.2.2). For private lands with 
potential occurrences of featured species, permission should be sought from cooperative 
landowners to conduct on-site surveys. If surveys identify populations of featured species, 
landowners should be apprised of thew significance and offered incentives to continue 
current land uses that support featured species habitat. 


122 Develop and unplement economic or other incentives for conservation and recovery on 
private lands through the cooperative program and with other groups (Priority 2). 


Economic and other incentive programs (reef from taxes, tax credits, tax deductible habitat 
management expenses, Williamson Act, Conservation Reserve Program, Partners for 
Wildlife, and others) are important to gaining the support and assistance of private 
landowners in conserving and recovering species featured in this recovery plan (Hudson 
1993, Dwyer et al. 1995, Keystone Center 1995, Eisner et al. 1995). As part of the regional 
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124 


12.5 


1.2.6 


cooperative program, or through working with other groups, such programs should be 
developed for the planning area. Incentive programs should play a role in protection of 
habitat on private proper:y (See Task 2.1 and 2.2), and in establishing linkages on the Valley 
floor (Task 5.1) and elsewhere (Task 5.3). 


Encourage and assisi counties and owners of large amounts of natural lands in developing 
and implementing large-area Habitat Conservation Plans (Priority 2). 


City and county governments are the primary agencies in deciding on land uses, and thus, 
their involvement in any future recovery planning processes is critical. Habitat 
Conservation Plans havc been developed and others are being developed. The regional 
cooperative program should promote similar initiatives in other counties in the planning 
area. Assistance should also be provided to owners of large amounts of natural land. 


Encourage and assist in the development and implementation of mitigation banks separately 
or in conjunction with large-scale Habitat Conservation Plans (Priority 2). 


Mitigation banks should be promoted by the regional co: , erative program as a means of 
overcoming many of the problems associated with mitigate for lost habitat on a piecemeal 
basis, separately or in conjunction with large scale Habitat Conservation Plans. Areas with 
the greatest potential for mitigation banks are western Kern County (one established, another 
in planning), the Coalinga and Ciervo-Panoche areas of western Fresno County, western 
Madera County, and other, lightly-developed oil and gas-producing areas. However, all 
large blocks of privately-owned natural land th: 1 are identified as important in this recovery 
plan should be considered. 


Encourage and assist landowners and private interest groups in developing focused safe- 
harbor programs (Priority 2). 


Farming interests, the CDFG, and USFWS are pursuing the development of generalized safe 
harbor programs in California. To assist in endangered species recovery, specific programs 
should be developed by the regional cooperative program or other groups. These programs 
should be carried out in a controlled, experimental manner for the San Joaquin kit fox, and 
perhaps other species on both irrigated and non-irrigated ground. Implementation of a 
focused safe harbor program is one of several programs needed to establish linkages for 
featured species between islands of natural habitat on the Valley floor (See Task 5.1). 
Components of a pilot safe harbor program and areas to be targeted for San Joaqvin kit fox 
are outlined in Appendix E. 


Coordinate retuurement of farmiands with drainage problems with recovery needs of fe:/iured 
species (Priority 2). 


Focused reurement of drainage problem lands is an important component of establishing 
linkages between islands of natural habitat on the Valley floor for San Joaquin kit fox and 
other featured species (See Task 5.1). The regional cooperative program should guide the 
implementation of this land retirement program so that pnonty is given to land retirement in 
areas needed for endangered species recovery. Criteria for land retirement, restoration of 
reured farmland, and guidelines for the program are provided in Appendix F. 


2 Protect and secure existing populations. 


Natural lands known to provide habitat for listed and other sensitive species, should be protected and secured 
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Table 7. Large Blocks or Core Areas of Natural Lands Targeted for Protection. See Figure 70 for the location of core 


from any identified threats in perpetuity. Protection of these habitat areas requires application of adaptive 


management (See Task 6) to ensure species survival and recovery. Natural lands needing protection include 
large blocks of land that function as core areas for listed species, and smaller blocks of land, called ‘specialty’ 


reserves that are usually locations of populations of single species. 


2.1 


Table 7 lists all core areas, or large blocks of land requiring protection. Public and conservation lands 
listed in Table 7 should be adaptively managed to maximize their potential to support listed and 
sensitive species. Private lands included in Table 7 should be protected through voluntary 
conservation or management agreements (agreements in which a landowner agrees to manage 
property in a specified way), easements or other mechanisms, then adaptively managed. Management 


Protect and secure core habitat areas. 


plans should be developed for all protec ‘ed areas. 























habitat areas. 

Tush @| Locally | Coumty | Specks (terptin tell’) Land | 

2.1.1 |EkHills | Kem hws, ons, ball, gkr, Department of Energy/Occidental/ 
and Buena ajkf, sjwt, tp, ajas, emkr, | Chevron/ secure long-term protection of 
Vista Valley tgm, afit natural communities and featured species; 

prevent disturbance of ons metapopulation. 

2.1.2 | Fort Hunter | Monterey, | ofkf Department of Defense, California 
Ligget/ San Luis National Guard/ evaluate recent and 
Camp Obispo ongoing base operations and land 
Roberts management studies on kit fox, prepare 

management plans beneficial to kit fox. 

2.1.3 |KemPan (| Kern thr, ajkf, ball, bvis, Kern Water Bank Authority/ protect, re- 
Element hws, sjwt, bss, iss, Ihsb, | store and enhance uriand and wetland 

gkr, tgm, silt communities, introduce bvis and other 
targeted species through cooperative 
agreement. Also provides a linkage 
between Lokern/Elk Hills and Tule Elk 
Reserve/Kern River Parkway. 

2.14 |Western (| Kern km, ons, Ihsb, bail, USBLM, Center for Natural Lands 
Kern ajes, ghr, enkr,tgm, | Management, private/ preserve 80-90 
County ajkf, aj, hws, thw, jpg. percent of the existing natural lands below 
(includes cif, tp, sjwt about 500 meters (| .640 feet) between 
Lokern) Blackwell's Corner and Maricopa. The 

Lokern area is within the Kern County 
Valley Floor Habitat Conservation Plan 
and a Chevron, USA, Inc. mitigation bank; 
restore habitat for sjlt; prevent disturbances 
of ons metapopulation. 
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2.1.5 








Private / continue traditional land uses 
(natural gas extraction and cattle 
grazing), possible groundwater recharge 
and water banking site, an important link 
in the chain of habitat islands on Valley 
floor. Acquire title or casements for 


appropriate parcels from willing sellers. 





2.16 


pbbb, ball, fir, sjkf 


Private/ located between the San Joaquin 
River, immediately north of the Alkali 

Sink Ecological Reserve, and San Mateo 
Road on the west, connects Alkali Sink 
Ecological Reserve to the Chowchilla 

Canal, an important link in the chain of 
habitat islands on Valley floor. Acquire 


ttle or easements for appropriate parcels 
from willing sellers. 














2.1.7 


rf 


thr, ball, sjkf 


Private, public/ includes the best and 
only large remnants of Relictual Interior 
Dune Grassland, variations of chenopod 
scrub, and Haplopappus Shrubland in the 
Tulare Basin. Acquire title or easements 
for appropriate parcels from willing 
sellers; restore habitat for tkr. 





2.18 


Uhsb, Iss, ajkcf 





2.1.9 














Iheb, ball, sjkf. Iss, 
pbb, flr 





Private/ a chain of habitat islands on the 
valley floor, that together with 
establishing Valley floor linkages 
through agricultural land, links Merced 
County National Wildlife Refuges, Suse 
areas and other natural lands with the 
northeastern and northwestern edges of 
the Valley and with natural areas to the 
south. Acquire ttle or easements for 


appropriate parcels from willing sellers. 
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easement from willing sellers. ensure 
tradivonal rangeland uses continue while 
protecting vulnerable piani populations 
(Santa Barbara Canyon listed as a 
speciality reserve area in Table 8). 





USBLM, State, private/ protect natural I 
‘ands from de velopment through 
acquisiuon or easement from willing 
sellers, ens: ¢ traditional rangeland uses 
continue while moartorning and 
protecting vulnerable plant and insect 
populatons 

















USBLM, private/ only known i 
populanon of cf on public land east of 
the inner Coast Ranges. continue 
protecung cjf population and managing 
rangeland in an adapuve manner 
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2.1.16 





2.1.17 





2.1.18 





2.1.19 


grazing practices. 


























' Species 
be - Bakersfield cactus, bal! - Blunt-nosed leopard lizard. bss - Bakersfield smaiiscaie, bvis - Buena Vista Lake shrew, casb - 
Cervo aegialian scarab beetle, cjf - California jewelflower, cpi - Comanche Point layia, ddw - Doyen's dune weevil. dpcp - 
Diamond-petaied Califorma poppy, fir - Fresno kangaroo rat. gkr - Giant kangaroo rat, bws - Hoover's woolly-star, jpg - Jared : 
peppergrass, km - Kern mallow. hsb - Lost Hills saltbush. Iss - Lesser saltscale, mm - Merced monardelia, mp - Merced phacelia. 
met - Munz's tidy-tips, ons - Oil neststraw, pbbbd - Palmate-bracted bird’ s-beak. tp - Tejon poppy. ror - Riparian brush rabbit, rwr 
- Ripanan woodrat, yas - San Joaquin antelope squirrel, sdb - San Joaquin dune beetle, sjkf - San Joaquin kit fox. sjkr - San 
Joaquin * angaroo rat, sjht - Sin Joaquin Le Conte's thrasher, sjwt - San Joaquin woolly -threads, snk: - Short-nosed kangaroo rat. 
tbw - Temblor buckwheat, tgm - Tulare grasshopper mouse. tkr - Tipton kangaroo rat, vc - Vasek's clarkia 





Recovery Plan for Upland Species of the San Joaquin Valley 




















Pigare 70. Place locations for Tables 7, 9, and 10. 
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22 Establish and protect specialty reserves. 


Table 8 lists specialty reserves to be established. Figure 7! shows the general location of these 
specialty reserves Several of these specialty reserves are located within linkage areas (See Task 5). 
Public and conservanon lands listed in Table § should be adapuvely managed to maxumuze thew 
potenual to support listed and sensitive species. Private lands included in Table 8 should be protected 
through conservation of management agroements, acquisivon. casements . © other mechanisms. then 
adapuvely managed Management plans should be developed for all protected areas: 


Table 8. Natural Land Targeted for Protection as Specialty Reserves. See Figure 7! for the location of each specialty 









































reserve 
rene County | Species (target in bold)’ Landowner/Comments pa 

22.1 Woodland! Yolo pbbb City of Woodland/ develop and 1 
(A) implement habitat restorapon. 

enhancement and management pian 

222 Springtown Alameda  pbbb CDPG, City of Livermore, Federal 1 
Alkah Sink Communications Commission, private/ 

(B) enhance habitat develop and implement a 
plan to restore natural hydrology. 
establish cooperative management pro- 
gram. greatest genetuc diversity for pbbd 

223 Lower San ror, rwr COE review and enforce wildlife habitat 1 
Stanislaus = Joaquin, easements downstream from the City of 
River Stanislaus Rupoa, restore npanan habrtat, provide 
(C) additional flood and fire protection, 

prepare emergen y preplan for habuat 

| protection at Caswell State Part. 

| resntroduce rbr. rwr 

’ 

224 _ San Joaquin Stanislaus = rbr, rwr USFWS-Private/ restore riparian habitat, 1 
National protection, remtroduce rbr, rwr | 
Wildlife 
Refuge (D) | 

225 | San Joaquin) Merced ror, rwr, ski CDPO, California Department of Parks =§ iit 
River and Recreati, | /SFWS/ restore npanan 
Ripanan | habwtat. manage grazing. provide | 
Communes | additional flood and fire protection, | 
(E) | upland habitat may provide linkage | 

| rewntroduce rhr, rwr | 

226 | Lemoore Kings | tur, bell, sk Nevy/ enlarge and restore habiest area by | I 
Naval Aw retiring adjacent farmland onthe base 
Staion (F) | | 










































































m.ugapoe bank sites 
225 | Grenie Kern be Prvate/ isolated from metropolitan 
Stanon (H) Bakersheld papulanon. potenual coeeriby- 
toe to taxonomic informavon mamtan 
Current land uses 
229 | DevifsDen | Kem hws, ing. cif. thw, ball, Private, USBLM, maintain compatible 
Area (1) kf, sukr, sjas, aj, igm | land uses 
22.10 | Lost Hills | Kern wt, Bas, matt, bws, = Private/ also provides an important link 
Bueaa Vista afkf, snkr, boll, thr, sjas between natural lands along the western 
Stough (J) edge of the Valley and natural lands in 
Semutropac and Pixiey-Allensworth areas. 
one of largest metapopulaboas of swt 
22.11 | Jerry Kern bua, bos Private/ southeast of Goose Lake bed. 
Slough to southernmost papulapon of Iss. mamta 
Highway $8 current land uses 
(K) 
22.12 | Greater Kern be, bail, sjkf Private, CDPG/ maintain existing land 
Bakersfield. uses of onl production and granng. avosd 
North of the or fence plant populapons 
Kern River 
(L) 
22.13 | Pairfex Kern be Private/ type locality for var kernii, fence 
Road fragmented populapons 
Highway 
17% 
Highway 
184 (M) 
22.14 | Kern Biel | Kern be, gikf, ball, snkr Private, CDIPG/ fence to exchude off-road 
(N) vehacles from the wash area. monstar 
| vegetanon to determine effects of 
| changing the grazing regime 
22.15 | Puller Acres Kern ‘ve Private’ lowest elevation remaining 
(O) occurrence of bc. last remaant of once 
ertensive population 
| 




















“- = oe, 
, * 
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Pet) 2 PRE 
22.17 ony or Log Private, CDPG/ only site in association 
Creek (Q) with cottonwoods, one of few sites with 
typecal var treiease:, mauntamn Current 
land uses: 
22.18 | Bens Hills | Kern ve, be, cif, cpl. wp Private/ delumited in north by Walker 
Caheme Basin, south by Highway $8. southeast by 
Hills (R) Cahemte, and west by Valley floor, type 
locality of bc, only known locanon of vc, 
maintan current land uses. 
22.19 | Sand Ridge | Kern be. sywt. sjkf, sakr Cemer for Natural Lands Management. 
(8) CDFG, prvate/ one of two largest 
metapopulavons of bc. capand reserve. 
protect natural lands from off-road 
vencies. sand mining. and conversion 
22.20 | Comanche- | Kern cpl, tp, be, gikf, ball, | Private/ maintain current land uses. 
Tejon Hills snk 
ED 
2221 | Kern Lake | Kern | bets, bes, cp Prvate/ only known populanon of bvis 
Gator Pond | and bss. restore hydrology and wetland 
(Vv) ) vegetation. protect and secure permanent 
| water supply 
2222 | Mettler- Kern | te, beat, sai, sj Private. Califorma Department of W ater 
Wheeler | Resources, Wildlands Conservancy/ one 
Ridge (V) of largest metapopulanons of bc 
2223 | Upper Sanu cif, bws. yw, ball, USBLM. private/ largest extant 
Cuyama Barbera = =—s ght, ajas, off, enh, populanon of cjf 
Valley, (gm 
Sana 
Barbara 
Canyon (W) 
2224 Imersae VY Kings dde Caltrans/ protect habitat on 
Cabforma Caltrans nght-of- way 
Highway 
41) | 
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2225 | Colusa, Colusa. pbb. Iss USFWS/ develop and implement I 
—e Glean managen.cot plans, largest population of 
Sacramento ‘ie 
National 
Wildlife 
Refuges (Y) 

2.2.26 | Lawrence | Alameda dpp Department of Energy/ develop and I 
Livermore implement a management plan for dpcp. 
Site 300 (Z) 

' Species 


Joaquin Kangaroo rat; git ~ San Joaquin Le Conte's thrasher, swt — San Joaquin woolly-threads; snkr ~ Short-nosed kangaroo 
thw ~ Temiblor buckwheat; igm — Tulare grasshopper mouse; tkr ~ Tipton kangaroo rat; ve ~ Vasek's clarkia - 
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3 Determine distributions and population statuses of featured species. 


Data on distribution and population numbers of most featured species are insufficient for development of 
management prescriptions and to implement other conservation measures. Surveys are a high priority for 22 
of the 34 species and are an important priority for 9 others in this pian. Integrated programs (¢.g., surveying 
an area for multiple species when possible) should be developed and implemented to increase efficiency and 
reduce costs. 


3.1 Establish a program and protocol for general and directed surveys for covered species (Priority 1). 


A coordinated program should be developed to effectively conduct surveys for featured species. A 
protocol should be established for directed botanical surveys (i-¢., for species whose flowering or 
season of growth differs from the majority of plants) and general surveys for plants and animals. 


3.2 Conduct general and directed surveys as needed. 


Table 9 summarizes survey and population census needs for featured species. Directed and general 
botanical surveys are needed on remaining natural lands throughout the planning area, but especially 
along the eastern and southern edges of the Valley foothills. For featured a' smal species, information 
on occurrence and status is minimal along the eastern and southern edges of the Valley, in the Merced 
and population data for the San Joaquin kit fox is a high priority. 


Table 9. Survey and Population Census Needs for F eatured Species by Geographic Area or Community in the San 
Joaquin Valley Planning Area. See Figure 70 for the location of specific survey areas. 





























Tesk Target Species ' J 
Area (additonal featured Comments 
Multispecies Plant Surveys 
3.2.1 | Comanche-Tejon Hills tp, cpl (bc) Kern Co I 
3.2.2 Calente-Bena Hills cf, ve, tp, cpl (bc) Kern Co 1 
3.2.3 Rancheria Guich/ Adobe cf, ve, tp, cpl (bc) Kern Co 2 
Canyon 
3.24 southern Valley alkali sinks iss, bss, & Ihsb Kern Co., summer-fall l 
cpl, mt Kern Co., spring 2 
3.25 alkali sinks in San Joaquin pbbb, Iss, Ihsb Tulare, Kings, Fresno, Madera, 1 
Valley north of Kern County Merced, Stanislaus, San Joaquin, 
Alameda, and Contra Costa 
Counties [summer-fall} 
mitt, jpg Tulare, Kings, Fresno, Madera, 2 
and Merced Counties [spring] 
3.26 alkali sinks in Sacramento pbbb, Iss Sacramento, Solano, Yolo, Sutter, | 2 
Valley Colusa, Butte, and Glenn Counties 
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Ares Coanrnents 
ao ; 
3.2.7 Occidental of Elk Hills ihsb, tp, ons (cjf,km, | Kern Co. I 
hws, sjwt, tbw) 
328 west side of southern San cjf, km, thsb,tp,onms | Kern Co. I 
Joaquin Valley (Maricopa to (hws, sjwt, tbw) 
McKittrick, including Buena 
Vista Valley and Naval 
Petroleum Reserve in 
California-2) 
Single Species Plant Surveys 
3.29 Cottonwood Pass cif Kern and Kings Counties 2 
3.2.10 | historic locations outside of tbw Kern, San Luis Obispo, and 2 
Elk Hills Monterey Counties 
3.2.11 Salt Creek tp Kern Co. 2 
3.2.12 | historic locations dpcp San Luis Obispo, Stanislaus, l 
Alameda, Contra Costa, and 
Colusa Counties 
3.2.13 | historic locations in San Luis mtt San Luis Obispo Co. 2 
Obispo County 
3.2.14 | historic locations Pe San Luis Obispo, Fresno, and San 2 
Benito Counties 
3.2.15 | suitable habitat in historic range | mm Merced and Stanislaus Counties l 
3.2.16 | historic locations mp Merced Co. 2 
Multispecies Animal Surveys 
3.2.17 | sand and sand dune casb, sjdb, ddw Contra Costa, San Joaquin, 3 
communities, northwestern San Stauislaus, Merced, Fresno, San 
Joaquin Val!y Benito Counties 
3.2.18 | upland vertebrates, northern ball, fkr, sjkf (pbbb, central Merced, W. Madera. central | 
Valley floor Iss, Ihsb) Fresno Counties, summer to earty fall 
3.2.19 | upland vertebrates, southern bail, tkr, flr, sjkf, sj, | Kings, Tulare, Kern Counties; 3 
Valley floor tgm (Iss, bss, thsb) summer to early fall 
3.2.20 | upland vertebrates, central ball, gkr, snkr, sjas, Fresno, San Benito Counties, 3 
western Valley edge sjkr, sjt, gm late spring to early fall 
3.2.21 | upland vertebrates, Kettleman | bnil, gkr, snkr, sjas Fresno, Kings, Kern Counties; 2 
Hills sykr, sylt, (gm late spring to early fall 
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m. & 

















3.2.25 | upland vertebrates, San Juan | bail, gkr, snkr, sjas sjkr, | San Luis Obispo Co.; late 3 






































Creek watershed st, (gm spring to carly fall 
3.2.26 | riparian species rhc, rwr San Joaquin, Stanislaus Counties | 
Single Species Animal Surveys 
3.2.27 | northwestern portion of range | sjkf Contra Costa, Alameda, San 3 
and northwestern Valley edge Joaquin, Stanislaus Countes 
3.2.28 | northeastern Valley edge sjkf Stanislaus, Merced, Madera 3 
Counties 
3.2.29 | Ciervo-Panoche Natural Arca | silt Fresno, San Benito Counties 3 
3.2.30 | southern Valley wetlands bvis (iss, bss, Ihsb) Kern, Tulare Counties 1 
3.2.31 | southeastern Valley edge sykf Tulare, Kern Counties, north of 3 
Kern River 
3.2.32 | Salinas River and Pajaro River! sjkf San Luis Obispo, Monterey, San 2 
watersheds Benito Counties 























be - Bakersfield cactus, ball - Blunt-nosed leopard lizard. bss - Bakersfield smailscale, bvis - Buena Vista Lake shrew, casb - 
Ciervo aegialian scarab beetle, cjf - California jewelflower, cpl - Comanche Point layia, ddw - Doyen's dune weevil, dpcp - 
Diamond-petaied California poppy. fkr - Presno kangaroo rat, gkr — Giant kangaroo rat, hws - Hoover's woolly-star, jpg - Jared's 
peppergrass. km - Kern mallow, hsb - Lost Hills saltbush. Iss - Lesser saltscale, mm - Merced monardella. mp - Merced phacelia. 
met - Munz's tidy -tips. ons - Oil neststraw, pbbb - Palmate-bracted bird’ s-beak. tp — Teyon poppy. ror - Ruparian brush rabbit, rwr 
~ Riparian woodrat, sjas - San Joaquin antelope squirrel, sdb - San Joaquin dune beetle. sjkf - San Joaquin kit fox, sjkr - San 
Joaquin kangaroo rat, sjlt - San Joaquin Le Conte's thrasher, sjwt - San Joaquin woolly -threads. snkr - Short-nosed kangaroo rat. 
tbw - Temblor buckwheat, tgm - Tulare grasshopper mouse, tkr - Tipton kangaroo rat; vc - Vasek's clarkia 
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4 Conduct important research and monitoring. 


Table 10 lists important research and monitoring needs for covered species by geographic area or community. 
research on population biology and habitat management for several species can be combined into single 
programs, reducing costs, increasing coverage and strengthening quality of ecosystem-level management. 
Large blocks of public land provide the best setting for control and execution of scientifically valid research 
on featured species biology and habitat management. Seed banking is included in Table 10 with research and 
monitoring of plant species where known populations of plants occur. Combining all of these tasks by study 
area reduces overall costs. When seed banking is identified as a recovery action, seed collections must be 
representative of the source populations and must not deplete them. Detailed guiJelines for seed collection 
have been published by the Center for Plant Conservation (1991). See the recovery strategy section of each 
species account for further details on species-specific research and monitoring needs. 


Table 10. Demographic and Other Research and Monitoring Needs for F eatured Species in Upland and Riparian 
Communities of the San Joaquin Valley Planning Area. TBD = to be determined; N/A = not applicable. See Figure 
70 for the location of research areas. 





Recomery Study Area ' 
ary ef cogteahie) Tasks and Target Species Comments Priority 





41 Santa Barbara Canyon, effects of grazing + census + 2 
Santa Barbara Co. monitoring + reproduction & 
demography + idenuty of pollinators 
+ seed banking (all tasks for cjf) 


42 Cuyama Valley, Santa | census (smkr) + monitoring (ball, 3 
Barbara & San Luis gkr, sjas, sjit) 








Obispo Counties 

43 Carrizo Plain Natural | competition from exotics (cjf, sjwt) +  cjf, ajwt censuses & 2 
Area, San Luis Obispo | census (cjf, jpg, mitt, thsb) + reproduction & demography 
Co. monitoring (cjf, sjwt, hws, jpg, mtt, partly completed; fire effects 


thsb, thw) + reproduction & on cjf and grazing effects on 
demography (cjf, sjwt) + identity of — sjwt will be studied on same 
pollinators (cjf) + seed banking (cjf) _ plots as for animals 

+ pesticide effects on pollinators (cjf) 


44 Carrizo Plain Natural | effects of fire (cjf, ball, gkr, sjas, ball & gkr censuses & 2 
Area, San Luis Obispo | snkr, tgm) + effects of grazing (ajwt, reproduction & demography 
Co. ball, gkr, sjas, snkr, sjit, tgm) + partly completed 
competition from Heermann's 
kangaroo rat (snkr) + census (bail, 
gkr, snkr) + monitoring (ball, gkr, 
snkr, sjas, sjit, tgm) + reproduction 
| & demography (ball, snkr) 
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oe. wd -_ ph ed Soe. 
¥ @ o Comments = ‘, =~ 
45 Carrizo Plain Natural | effects of fire + effects of grazing + the wider-ranging kit fox 2 
Area, San Luis Obispo census + monitoring + reproduction & requires different experimental 
Co. demography (all tasks for sjfkf) design than for more sedentary 
animals & plants though some 
actons in habitat management 
can be combined for cost 
savings 
46 Carrizo Plain Natural | mating & social systems (gkr) some aspects of research 3 
Area, San Luis Obispo completed or in progress 
Co. 





47 Kern Lake, Kern Co. | competition fron: exotics + census + I 


reproduction & demography + seed 
banking (all tasks for bes) 





48 Kern Lake, KernCo. | census (bvis) + monitoring (bes, bes can be monitored at same ! 
bvis) + reproduction & demography _ time as bvis is monitored 








(bvis) 
49 Kern Lake, Kern Co. | systematics & genetics (bes) 2 
4.10 | Lokern, Kern Co. competition from exotics (kam) + km reproduction & 2 


census (kim) + monitoring (kim, hws, demography partly completed, 
thsb) + reproduction & demography grazing & fire effects on km 
(kam) + identity of pollinators (am) | will be studied on same plots 





4.11 Lokern, Kern Co. effects of grazing (km, gkr, sukr, gkr census in progress ai one I 
ajas, sjkf, sjit, tgm) + effects of fire | site; ball reproduction & 
(km, ghr, sukr, sjes, ajkkf, rjit,tgm) | demography could be 

+ census (gkr, ajkf, ajit) + monitoring | investigated at Elk Hills- 
(gkr, tgm, snkr, sjas, ajkf. ajit) + Buena Vista Valley in addition 
reproduction & demography (ball) | or in place of this site. 


4.12 | Lokern, Kern Co. pesticide effects on pollinators (km), I 
insect prey base (ball, se" °'™! & 


targeted species (ball, 7. 


4.13 | Elk Hills-Buena Vista | competition from exotics (ons) + I 
Valley area, Kern Co. | census (ons) + monitoring (hws, ons) 
+ reproduction & demography (oms) + 
charactenstics of microhabitat (ons) 
+ life history (ons) + seed banking 


(oms) 
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4.14 











4.15 






































4.16 Metropolitan reproduction, demography, and 
Bakersfield dispersal (sjkf) 
4.17 | Lost Hills, Kern Co. monitoring (hws, sjwt, hsb) + 
reproduction & demography (sjwt) 
4.18 | Kern Biuffs+ Kern effects of grazing + effects of off-road 
Canyou + metro vehicle control (be, smkr, ajkf) (Kern 
Bakersficld + Granite | Bluffs) + census + monitoring + 
Station, Kern Co reproduction & demography + iden- 
tity of pollinators (all tasks for be) 
4.19 | Sand Ridge (be) + competition from exotics + effects of 
Bena- Caliente (be, off-road vehicle control (be, snkr, 
ve), Kern Co ajkf) (Sand Ridge, be; Bena Hills, ve) 
+ effects of fire (Sand Ridge, be) + 
census (be, ve) + monitoring (be, ve, 
snkr, ajas, ajkf) + reproduction & 
demography (be, ve) + identity of 
pollinators (be) + seed banking (ve) 
4.20 | Sand Ridge or Wheeler) pesticide effects on pollinators (bc) 
Rudge 
421 Wheeler Ridge + effects of grazing (Wheeler Ridge) + | monitoring for be at Wheeler 
Comanche Point + census + monitoring + reproduction & | Ridge & Comanche Point can 
Cottonwood Creek + | demography + identity of pollinators | be combined with animal 
Puller Acres, Kern Co. | (all tasks for be) monitoring for cost savings 
(see next task) 
422 | Wheeler Ridge + monitoring (ball, smkr, sjkf) 
Comanche Point, Kern 
Co. 
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425 | Pisley National compeuvion from Heerman's census for thr 
Wildhfe Refuge- kangaroo rat (thr) + effects of grazing sre > oem om 
Alem worth Eclopeal (ball, thr) + effects of fire (ball, tkr) grazing and fire management 
Reserve, Tulare Co. + census (ball, thr, ajkf) + for thr in progress. some 
monitoring (ball, thr, ajkf) + aspects of reproduction and 
reproduction & demography (ball, demography for ball, thr 
tkr) completed or in progress 
426 | Pixley National dispersal + movements + chet + habitat management stuches 
Wildlife Refuge- reproduction & demography + use of for ball, thr (sce preceding | 
Allensworth agncultural fields + use of aruficial task) will provide some 
Reserve, Kern National dens (all tasks for ajkf) + census + informaton for habitat 
Wildhife Refuge- monitor + reproduction & management for sjkf 
Semitropic Ridge demography (all tasks for bvis) 
Natural Area, Kern & 
Tulare Counties and 
agricultural lands as 
appropriate 





427 raat monitonng + census + reproduction & I 


demography + life history + land use 
effects (all tasks for ddw) 





428 Kettleman Hills-Devils competition from exotics 
Den, Fresno, Kings, & sm pepo penbontag Goon ut 





Kern Counties + reproduction & demography (ajwt) 
429 | Kettleman Hills, Kings monstonng (ball, gkr, smkr, ajas, habitat management stuches 
& Fresno Counties ajkf, «jit) (grazing, fire) & population ; 





4.30 | Lemoore Naval Air effects of grazing + effects of fire + in progress 
Station, Kings Co. census + monitoring (all tasks for flr) | 


431 Kreyenhagen Hills. effects of grazing (cif) + competition priority is for off asks. 2 





Fresno Co. from exotics (cf) + census (cjf) + for other 
monitoring (cjf, tgm, smkr, aft. ey etary or 
reproduction & trips to study eff 
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eaowwy Seudy Ares 

nl. ese 7 vhs and Target Species Comments 

4.32 | Jacalitos Hills, Fresno | monitoring + reproduction & 

Co. demography (all tasks for sjwt) 
433 | Alkali Sink Ecological | census (pbbb) + monitoring (pbbb, | monitoring is priority | if fhr 
Reserve, Fresno Co. | hws, ball, ajkf, possibly flr) + is rediscovered or 
reproducuon & demography (pbbb) + reestablished there 
seed banking (pbbb) 
434 | Alkali Sink Ecological | census (Kerman Ecological Reserve, 
Reserve & Kerman iss, thsb) + monitonng (Kerman 
Ecological Reserve, | Ecological Reserve; les, theb, ball, 
Fresno Co. possibly fhr) + competinon from 
Heermann's kangaroo rat (fkr) 

435 W.MaderaCo census (pbbb, Iss) + monitomng pbbb blooms and sets seeds in 
(pbbb, iss, ball, sjkf, possibly fkr)+ summer to carly fall, so life 
reproduction & demography (pbbb, — cycle overlaps much of period 
ball) + seed banking (pbbb) for studying ball 

436 |W. Madera Co. + genetics (pbb) 

Woodland, Yolo Co. 
4.37 | Ciervo-Panoche land use effects (casb, smkr) + gkr census completed 
Natural Area, Presno & census (jpg, smkr) + monitoring 
San Benito Counties —§_(ajwt, Jpg, cash, ajdb) + 
reproduction & demography (sjwt, 
casb, ajdb) + life history (casb, sjdb) 
4.38 | Ciervo-Panoche census (sjkf) + monstonng (ball, ghr, sjkf census partly completed 
Natural Area, Fresno & snkr, ajas, ajkf, tgm) (northern porvon of area) 
San Benito Counties 
4.39 = all sites, Fresno, Kern, | systematics (theb) study directed at relavonship 
Kings, Merced, & San of Carnzo Plain Natural Area 
Luts Obispo Counties population 
440 = all sites, MercedCo. | systematics (mp) 
44) all sites, Kern. systematics (thw) 
Monterey, & San Luis 
Obispo Counties 
442 | San Leis Island, census + monitonng (theb) 
Merced Co 
443s riparian communities, | population census (ror, rwr) + 
San Joaquin & monitoring (ror, rwr) + captive 
Stanislaus Counties | breeding research (rbr) + 
expermental introduction and 
resntroduction (rbr, rwr) 
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451 all sites Metapopulavon geneucs (ball) 5 
452 | all sites metapopulapon geneucs (afkf) some aspects of study 2 








453 all sites populavoe genetics (bvts) genetics studies must be 2 
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43% (TBD effects of pesticide use & drift (bvis) 2 
4.57 TBD kit fox-red fox -coyote interactions 2 
(ajf) 
458 | TBD direct & indirect effects of rodenticide | potential sites are the Pixley 5 
use (ajkf) Nawonal Wildisfe Refuge 
Allensworth Natural Area- 
Kern National Wildlife 
Refuge ares & the Lokern- 
Elk Hills area 
499 TBD census + monstonng + seed banking «= depends on survey results l 
(bes) 
400 | TED census + monstonng (cpl) depends on survey results 2 
461 TBD census + monstonng + seed banking = depends on survey results ! 
(dpep) 
462 TBD census + monitonng + seed banking = depends on survey results 1 
(es) 
465 | TBD census + monitonng + seed banking = depends on survey results l 





























Recovery Pian for Upland Species of the San joaguin Valley 



































471 





472 





4.73 











4.74 





4.75 











4.76 











penad m each —< the three 


largest metapopulat ons 
Prelumunary modeling in 
Progress 



































single metapopulavon 
analysis (fir) 

47) «61 NA tangle metapopulation 
analysis (thr) 

47 NWA single metapopulanon 





= 
480 N/A Made! should show no 5 
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48) Lawrence Livermore census + monitonng + seed banking ! 








Laboratory. Sine 300 
482 TED effects of selenium (bvie) Posennal sites are Kern Lake 2 
and Kern Nawonal Wiidhfe 
Refuge 
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Maintain and establish linkages in existing natural lands and between islands of habitat on the Valley floor 
and natural lands around the fringe of the Valley. 


To prevent genetic isolation of populations of listed and sensitive species on the Valley floor from populations 
in the surrounding foothills, or the isolation of kit fox populations im any part of their range, linkages should 
be maintained and/or established through management or conservation a,reements, incenuve programs, 
zoning, acquisition, easements, or other mechanisms. 


$.1 Establish linkages between isolated islands of habstat on the Valley floor and natural lands in the 
surrounding foothills. 


Table | 1 describes linkage areas on the Valley floor and Figure 72 shows their location. For linkages 
of natura! habitat, such as the Chowchilla Canal and Kern River, the primary goal is to enhance natural 
habitat without compromising the primary function of these waterways. To establish linkages in 
farmlands, two programs are recommended: | ) focused retirement of drainage problem farmlands and 
subsequent restoration of natural habitat, (see Task 1.2.6); and 2) focused implementation of a 
voluntary “safe harbor” program that would establish wildlife friendly habitat areas on active 
farmlands (sec Task | 2.5). The resulting linkages would be a mosaic of existing natural lands, retired 


Table 11. Valley Floor Linkage Areas. See Figure 72 for the location of each linkage area. 


























Mee a| Locality | County | Species (target in bold) Lendownss/Comments Priority 
5.1.1 | Western Fresno a, 4f, snkr, ball, hws, Private farmland/ located between 2 
Fresno Ihsb, Iss, pbbb, gkr natural lands of western Fresno County, 
County in the Monocline Radge-Tumey Hills- 
(Valley Panoche Hills area and Mendota Wildlife 
floor west Area and western Madera County, retire 
of Fresno strategic parcels to provide continuous 
Slough and link of natural lands, one target area for 
San Joaquin retrrement and safe harbor program is 

River) along Panoche Creek 
5.1.2 |Garces Kern, bali, thr, ajkf, sjas, gm | Private farmland/ located between Kern 2 
Highway | Tulare National Wildlife Refuge-Semitropic 
Ridge Natural Area and Pixley- 
| Allensworth Natural Area 
ae 
5.1.3 | Highway 43) Tulare | eel, ther, afk Private farmland/ located between 3 
| Creighton Ranch and Pixley-Allensworth 
Natural Area 
5.1.4 |Semitropic | Kern sjkf Private farmiand/ links to Garces 3 
Ridge to Highway corndor 
Lost Hills 
5.1.5 |Kettleman | Fresno, ball, sjkf, snkr, (gm, sjlt) Private farmland/ links with Coalinga 2 
Hills to Kings, | _ and Guijarral Hills and rest of natural 
Anticline = Kern lands on the west edge of the Valley. 




















— - l 








Recovery Plan for Upland Species of the San Joaguin Valley 








5.1.6 | Kern River | Kern ajkf, thr City of Bakersfield, Private/ develop and | 3 








$.1.7 Madera pbbb, ball, fir, sjkf COE/ enhance habitat values withou' 2 





Chowchilla 
Canal 

5.18 | Sandy Merced thsb, ball, sjkf, iss, Private/links Merced County National 2 
Mush Road 


the Valley and with natural areas further 
south in Madera and Fresno Counties 





$1.9 | Poso Creek | Kern sjkf Kern County, Private/ links natural lands 3 
im the Sierra foothills on the cast and 
Kern National Wildlife Refuge on the 
west 





























' Species 

be - Bakersfield cactus, bail - Blunt-nosed leopard lizard. bss - Bakersfield smaiiscale, bvis - Buena Vista Lake shrew, casb - 
Ciervo aegialian scarab beetle, cjf - California jewelflower, cpl - Comanche Point layia, ddw - Doyen's dune weevil, dpcp - 
Diamond-petaied California poppy, fkr - Fresno kangaroo rat, gk: - Giant kangaroo rat, hws - Hoover's woolly-star, jpg - Jared's 
peppergrass, km - Kern mallow, lhsb - Lost Hills saltbush, Iss - Lesser saltscale. mm - Merced monardella, mp - Merced phacelia. 
mat - Munz's tidy-tips, ons - Oil neststraw, pbbb - Palmate-bracted bird’ s-beak. tp - Tejon poppy. ror - Riparian brush rabbit, rwr 
~ Ripanan woodrat, sas - San Joaquin antelope squirrel, sdb - San Joaquin dune beetle, sjkf - San Joaquin kit fox, sjkr - San 
Joaquin kangaroo rat, sjt - San Joaquin Le Conte's thrasher, sywt - San Joaquin wooily-threads, snkr - Short-nosed kangaroo rat, 
tbw - Tembior buckwheat, gm - Tulare grasshopper mouse, tkr - Tipton kangaroo rat, vc - Vasek's clarkia 
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Figure 72. General locanary of areas targeted as Valley floor hnkages betweer natural comerumities pee table | 2) 
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$2 Reantroduce featured species to enhanced and restored habstat within linkages where necessary 
(Priority 3). 


Once habitat restoration and enhancement has been accomplished in protected areas, appropriate 
featured plant 21d animal species should be reestablished if there are no adjacent source populations. 


Species such as Hoover's woolly-star, San Joaquin kit fox, kangaroo rats, and blunt-nosed leopard 
lizards have potential for reestablishment on restored farmlands. , 


53 Maintain linkages of natural lands around the fringe of the Valley and elsewhere for San Joaquin kit 
fox and other listed and sensitive species. 


Table 12 describes linkage areas on the fringe of the San Joaquin Valley and in adjacent valleys to the 
west. Figure 73 depicts linkage areas in the foothills surrounding the San Joaquin Valley. 
Maintenance of these linkages could be achieved through zoning, safe harbor programs (Task | .2.5), 
easements, or other mechanisms. 


Table 12. Linkage Areas Around the San Joaquin Valley Edge and Elsewhere. See Figure 73 for the location of 
linkage areas around the San Joaquin Valley. 



































Reueey Species! 
Landowner/Comments 
Taxe| ‘oul County —_| (target in bold) 
5.3.1 | Northeast Valley | San Joaquin, ajkf,mp,mm  §Mosily private/ grassland and oak 3 
edge to Madera- = Stanislaus, savanna communities, preserve 90 
Fresno County line | Merced, percent of existing natural lands, 
Madera maintain grazing and other compatible 
land uses 
5.3.2 | Northwest Valley | San Joaquin, ajkf Mostly private/ grassland and oak 2 
edge to Santa Nella Stanislaus, savanna Communives, masntan 
Merced grazing and other compatible land uses 
5.3.3 | Bast and Southeast | Tulare, Kern ajkf, ball, «jas, Mostly private/ grassland and oak 
Valley cdge, smkr,tgm.cjf, savanna communities, urbanization, 2 
Fresno- Tulare be, tp, ons maintain grazing and other compatible 
County boundary land uses 
south to Kern 
River, Kern County 
5.34 | Western Valley Merced, Fresno | sjkf, jpg, thsb, Mostly private/ grassland and 2 
edge, Santa Nella mitt, sjas,smkr shrubland communities, maintain 
to Panoche Creek grazing and other compatible land uses 
53.5 | Western Valley Fresno ajkf, jpg, bws, Mostly private/ grassland and 2 
edge, Panoche ajwt, ball, gkr, shrubland communities, maintain 
Creek to Ciervo ajes, snkr,tgm, grazing and other compatible land uses 
Wash ajit 
-—_——_. 
5.3.6 | Western Valley Fresno ajkf, jpg, bws, Mostly private/ grassland and shrub- 2 
edge, Ciervo Wash ajwt, ball, gkr, land communities, mintain grazing 
to Coalinga ajas, snkr,tgm, and other compatible land uscs 
at 







































































Take) oer (target in botd) meat 
5.3.7 | Western Valiey (Fresno, | sfkf,cjf,jpg, | Mostly private/ grassland and shrubland 
edge, Coalingato | Kings, hws, Ihsb, oms, | communities, mazntain grazing and other 
McKittrick Kern ajwt, ball, gkr, | compatible land uses 
sjas, snkr, tgm, 
spit 
$3.8 | Southwest, Kern sjkf, be, cpl, Mostly private/ grassland and shrubland 
Southern, and bws, ons, tp, communities, maintain grazing and other 
Southeastern ve, sjwt, ball, | compatible land uses 
Valley edge. exr, sjas, snkr, 
McKittrick south to tgm, sfit, cjf, 
Maricopa, east and Ihsb, km 
north to Kern River 
5.3.9 | Salinas/Pajaro Monterey, | ajkf Private, public/ grassland and shrubland 
River watershed to San Benito, communities, preserve and enhance 
San Joaquin Valley | San Luis habitat and linkage to the San Joaquin 
Obrspo Valley via the Estrella River and San 
Juan Creek watersheds, to the Carrizo 
Plain Natural Area, San Joaquin Valley 
and Kettleman Hills area, maintain 
grazing and other compatible land uses 
5.3.10 |Cuyama Valileyto |SanLuis (| ws, ball,gkr, | Private, public/ grassland and shrubland 
Natural Area compauble land uses 
through lower 
portions of Caliente 
Mountains 
5.3.11 | Estrella River San Luis | dpep, thw, ajkf | Private/ maintain grazing and other 
watershed Obispo, compatible land uses 
Monterey 
5.3.12 | San Juan Creek San Luis | ajkf, ball, gkr, | Private/ provides a significant portion of 
watershed Obispo sjas, snkr,tgm, | the natural lands linking Salinas Valicy 
dpep, sjwt, (bw =| and Carrizo Plain Natural Area 
populauions of the sjkf, maintain area in 
its Current mosaic of dryland grain farms 
and ranch lands, many farmiands in the 
U.S. Department of Agriculture 
Conservation Reserve Program 
' Species 


be - Bakersfield cactus, ball - Blunt-nosed leopard lizard, bss - Bakersfield smailscale, bvis - Buena Vista Lake shrew, casb - 
Ciervo aegialian scarab beetle, cjf - California yewelflower, cpl - Comanche Point layia, ddw - Doyen's dune weevil, dpcp - 
Dramond-petaled Califorma poppy. fr - Fresno kangaroo rat, gkr - Giant kangaroo rat, hws - Hoover's woolly-star, jpg - Jared's 
peppergrass. km - Kern mallow, [hsb - Lost Hills saltbush. Iss - Lesser saltsc ale. mm - Merced monardella, mp - Merced phacelia, 
met - Munz’s idy-uips, ons - Onl neststraw, pbddd - Palmate-bracted bird’ s-beak. ip - Teyon poppy, ror - Riparian brush rabbit, rwr 
~ Ripanan woodrat. sas - San Joaquin antelope squirrel, sdb - San Joaquin dune beetle. sjkf - San Joaquin kit fox, sjkr - San 
Joaquin kangaroo rat. sjht - San Joaquin Le Conte's thra her, ywt - San Joaquin woolly -threads. snkr - Short-nosed kangaroo rat, 


tbw - Temblor buckwheat, gm - Tulare grasshopper mouse, tkr - Tipton kangaroo rat, vc - Vasek's clarkia 
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6 Apply adapuve management to protected areas (Pmorty 3) 
Revise of develop new management plans for protected habrtat Al! featured species require research on a 
vanety of land management topacs to develop the most effectrve prescnpuons for managing ( otected habrtat. 
Once appropriate research has been conducted. results should be appised to protected areas Based on results 


of research and monstonng. ¢1stng management plans should be revised or new plans develope J to maximize 
the value of protected habutat for featured species 


7 If necessary. reuntroduce selected featured species to appropriate habstal within Lew histor < rage 
Several featured species may require reintroducton to appropriate habriat within thew historic range if 
surveying efforts do not discover enough extant populations to meet delisting cntena Specific sites for 
rentroducing these species are currently unknown 
7 Remtroduce Doyen's dune weevil to appropnate habstat (Phonty 3) 


Sues for resntroducton depend on results of life history studies as well as surveying for extant 
populapons and identifying sustab’+ habuat for resntroducton 


72 Propagate and reintroduce Bakersfield smaliscale to appropnate habitat (Pnonty |) 
If populanons of pure Bakersfield smaliscale are idevatified through research or surveys, propagate the 
species in the greenhouse to produce a sufficient amount of seed. then remtroduce to hystonc habitat 
on the Valley floor 

73 Remtroduce Comanche Pornt laysa to appropnate habstat (Pnonty 2) 


Using seed collected from populations in the wild or stored in seed banks. reintroduce Comanche 
Posnt lays to appropriate habstat on the Valley floor 


74 Propagate and reintroduce Califorma jewelflower to appropnate habitat (Pronty 2) 


Propagate Cahforma jewelflower in greenhouses to produce sufficient seed. then remtroduce to 
appropnate habitat within the histonc range. including the Valley floor 


73 Remtroduce Vasek's clarkia to appropriate habitat (Priorty 2) 


Propagate Vasek 's clarkua in greenhouses to produce sufficient seed. then reintroduce to appropnate 
habutat withan the histonc range 


76 Propagate and remtroduce diamond-petaied Califorma poppy to appropnate habitat (Ponty |) 


Propagate diamond-petaled California poppy im greenhouses to produce sufficient seed, then 
reintroduce to appropnate habitat within the histonc range 


77 Propagate and reintroduce Merced monardelia to appropnate habitat (Prorty |) 


Propagate Merced monardella in greenhouses to produce sufficient seed, then reimtroduce to 
appropriate habitat within the hastonc range 


78 Reimtroduce mparian brush rabbu, mpanan woodrait, Buena Vista Lake shrew, if necessary 


781 Reimtroduce mparian brush rabbu to appropriate habitat in conjunction with captive 
propagation (Priority |) 
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782  Restroduce mpanan woodrat to appropriate habitat (Pnonty |) 
78.3 Reintroduce Buena Vista Lake shrew to appropriate habitat (Priority |). 


Penodscally review the status of candidates and species of concern to determune if sung as endangered or 
threatened is necessary 


One of the obyectrves of thus recovery plan 1s to ensure the long-term conservation of candidates and other 
species of concern by carrying out tasks specific to the needs of these species. However, if these tasks are not 
undertaken within a reasonable amount of ume, listing of many of these species may be appropnate. thereby 
providing the protection of formal listing under the Endangered Species Act. Table |3 lists the species 
requiring this status review and the time frame for conducting this review. 


Table 13. Status Review Requirements for Candidates and Other Species of Concern Featured in this Recovery 


Plan 


















































oy Spectes Federal States Needed Review 
8.1 Lesser saltscale | species of concern | reevaluate status within 5 years of recovery plan 
approval or when surveys completed, whichever 1s less 
82 Bakersfield species of concern reevaluate status within § years of recovery plan 
small scale | Spprovel 
1 
83 Lost Hills saltbush species of concern reevaluate status within |0 years of recovery plan 
approval or when surveys completed, whichever 1s less 
a4 Vasek's clarkia | species of concern | reevaluate status within 5 years of recovery plan 
approval 
a5 Temblor species of concern reevaluate status within 10 years of recovery plan 
buck wheat approval or when surveys completed, whichever 1s less 
86 Tejon poppy species of concern reevaluate status within 10 years of recovery plan 
approval or when surveys completed, whichever is less 
8.7 Diamond-petaied = species of concern reevaluate status within $ years of recovery plan 
Cahforma poppy approval or when surveys completed, whichever 1s less 
La) Comanche Pout = species of concern reevaluate status within 5 years of recovery plan 
lay'a approval or when surveys completed, whichever is less 
89 Munz's udy-ups = species of concern reevaluate status within 10 years of recovery plan 
approval or when surveys completed, whichever is less 
410 Jared's species of concern reevaluate status within 10 years of recovery plan 
peppergrass approval or when surveys completed. whichever is less 
B11 Merced species of concern reevaluate status within § years of recovery plan 
monarde!la approval or when surveys completed. whichever 1s less 
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> a. 
8.12 Merced phacelia | species of concern | reevaluate status within }0 years of recovery plan 
approval or when surveys completed, whuchever is 
6.13 Oil neststraw species of concern reevaluate status withun S ycars of recovery plan 
approval 
8.14 | Giervo segialian | species of concern | reevaluate status within 5 years of recovery plan 
scarab beetic approval or when new information is svailabie. 
whuchever 15 less 
8.15 San Joaquin dune = species of concern reevaluate status within $ years of recovery plan 
beetle approval or when new informavoe is available. 
whuachever is less 
816 Doyen's dune species of concern reevaluate status within } years of recovery plan 
weevil approval 
8.17 San Joaquin species of concern reevaluate status within 3} years of recovery plan 
antelope squirrel approval 
6.18 Short nosed species of concern reevaluate status within } years of recovery plan 
kangaroo rat approval 
6.19 Tula species of concern reevaluate status within 5 years of recovery plan 
grasshopper approval 
mouse 
8.20 Buena Vista Lake Candidate reevaluate status within } years of recovery plan 
shrew approval 
8.21 San Joaquin Le species of concern reevaluate status within 5 years of recovery plan 
Conte's thrasher approval or when new information is available. 


whuchever is less 
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Vv. IMPLEMENTATION SCHEDULE 


Prnorntues in the Implementation Schedule are arranged 
in two tiers. Priority numbers (column | of the sched- 
ule) are the priorities defined in section [V. Priority num- 
bers are organized into ters or levels of descending pri- 
onty—that is, within a ver all tasks with the same prior- 
ity number are of approximately equal priority, but Tier- 
| tasks have higher priority than Tier-2 tasks, and so on 
ter are ordered in descending pnority, at least in the sense 
that one or more tasks may have to be started or com- 
pleted before another task can be accomplished. Yet it 
should be apparent that no linear hierarchy ¢ >: :uitably 
express the complex intecrelatio xships between tasks. To 
accomplish the goal of recovering the ecosystems of 
which they are parts, and consequently this suite of spe- 
cies, all tasks have to be successfully executed. 


Some tasks likely will take considerable ume to com- 
plete, and some are going to be much more difficult to 
accomplish because they involve more diverse interest 
groups. Tasks that are mostly or solely within the juris- 
dicuion of governmental agencies are listed before other, 
similar tasks involving private entities because the former 
should be more casi!y accomplished at lower costs and 
will put the focus of recovery actions on public lands and 
agencies. Many of the research tasks are best combined 
into single r2search programs for both economy and ume- 
liness, but are listed separately for purposes of costing. 


Definition of task priorities: 


Priority |—An action that must be taken to prevent 


extinction or prevent the species from declining 
irreversibly in the foreseeable future. 


Priority 2—An action that must be taken to prevent a 
significant decline in species population or habitat 
quality, or some other significant negative impact short 
of extinction. 


Priority 3—All other actions necessary to meet the 
recovery objectives. 


Definition of tes: +urations: 


Continua! --* -:s% that will be implemented on a routine 
basis once Dogun. 


Ongoing—-A task that is currently being implemented 
and #1] conunue until action is no longer necessary. 


Usatnown—Enther task duration or associated costs are 
not known at this time. 


KWBA—Kern Water Bank Authority 
KCWA—Kern County Water Agency 
local—tocal government 
NAS—Naval Au Station 
NPRC—Naval Petroleum Reserves in California 
NWR—National Wildlife Refuge 
ROW —Right of way 
TBD—To Be Determined 
TNC—The Nature Conservancy 
USBLM— Bureau of Land Management 
USDA—Department of Agnculture 
USFS—Forest Service 
USFWS—Fish & Wildlife Service 
USN—Navy 
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Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section III. 
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Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section Ill. 







































































USFWS 
CDPG/ 
BOR 
USN/USPWS/ 
2 4 8.85 135 | 135 | 135 16 
for F ’ at years USBLM prescribed burning 
Conduct muluple research tasks in 
the Kerman & Alkali Sink ERs USFWS Monstonng ongnng. 
2 a4 for multiple plant & animal ongomng CDPG 125 | 025 | 025 | O25 | O25 research 5 years 
species 
Research hydrology ai USFW S/ocal/ 
2 44s ‘ Alkali Sink 3 years private os 03 0! 0.1 Study ongoing 
Census, monitor, & bank seeds of 
2 4.81 | diamond-petaled California poppy | ongoing | PCESEWS 1 03 | ois | ois Monitoring ongoing 
at Lawrence Livermore Lab 
Protect, restore, & enhance upland 
& wetland communities on Kern USFWS/BOR/ in conjunction with 
Fan Element for Bakersfield 
; 213 emaltecete & other KWBA development of water 
species, and 5 years 5 ! | | | ; Ane 
KCWA/ banking facilives. depends 
consider habitat enhancement and private partly on 1.2.2 
introduction of Buena Vista Lake ~s 
shrew 
Privately owned grazing 
Protect natural lands in western USFWS/BOR/ 
3 2.1.5 Madera Co TBD CDFG/pri vate TBD meted (ei 
USFWS 
; 21.10 Protect natural land in Kettleman yy TRD p ‘ thy on 1.22 
CDPR/BOR 
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Implementation Schedule for Upland Species, San Joaquin Valley, California. Task Numbers are those of Section IV. 
Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section Ill. 
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ee et 


Partly depends on 1.2.2 





3 3.2.1 


3 years 


0.15 


0.15 


0.15 





3 3.22 


3 years 


0.15 


60.15 


0.15 





3 324 


3 years 


0.15 


0.15 


0.15 





3 3.25 


3 years 


0.2 


0.2 





3 3.2.7 


045 


0.15 


0.15 





3 3.28 


3 years 


0.6 


0.2 


0.2 


0.2 





3 3.2.12 


3 years 


0.6 


0.2 


02 


0.2 





5 3.215 


3 years 


0.45 


0.15 


0.15 


0.15 











3 3.2.26 











3 years 











0.2 





02 





0.2 
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Implementation Schedule for Upland Species, San Joaquin Valley, California. Task Numbers are those of Section IV. 


Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section Il. 


















































; 3.2.30 . ; | | 
wetlands (includes target plant years a 06 02 02 02 
species ) 
Conduct muluple research & USFWS/ 
monstonng tasks for muluple ongowng. 
; are species in the Sand Ridge & os a ; , , ' research $ years 
Bena-Cahente arca 
Conduct multuple research tasks USFWsy 
3 427 for Doyen’s dune weevil in the 5 years Cal ! 0.1 02 03 03 
Kettleman Hills 
chamond. petaled 
Calhforma poppy in greenhouses USFWS Depends on finding seed 
’ v8 & reintroduce to appropnate baad CDPG os a os 02 sources 
habitat as necessary 
Propagate Merced monardella in 
; 17 greenhouses & reintroduceto | TBD | “SWS | os oer ~ 
appropnate habelat as necessary 
Protect, restore, & enhance 
. habitats for npanan brush rabbi USPWS/COP’ 
a 224 & riparian woodrat on Sen 10 years local » 25 1 ! ! 
Joaquin River NWR 
Protect, restore & manage nparian USPWS/COR/ 
4 2.25 & upland habitat along the San [| 15 years | BOR/CDPO/ 10 os 2 2 ! 
Joaquin River in Merced Co CDPR/ocal 
Protect natural land north of the USFWS 
Tulare Lake Bed for Presno 
4 227 
2 kangaroo rats & other apecies in TBD ll TRev Private grazing land 
Kings Co bocatipat 
Develop specialty reserve for USFWS 
4 2214 | Bakersfield cactus in Kern Blufis TBD CDPO/ TBD Depends partly on 1.2.2 
area local/private 
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Implementation Schedule for Upland Species, San Joaquin Valley, California. Task Numbers are those of Secnon IV 
Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section lil. 





! 4 2223 








j 4 2225 


22 





i 4 22% 


i3 























i 


os 


05 


os 





i 


























os 





03 





03 




















um erebess we mw fe tmsedy puapd) i OY Lowy 
























































2218 speciality reserves for mulupte ongeng private Teo Dep ate 
Plan species 
Protect natural land in Comanche USFws 
2220 Tejon bells A develop speciality ongoing TRD Depends on 1.2.2 
reserves for muluple plant species a 
Conduct surveys for upland USFwy 
12 vertetwate: om the northern V alley \ years CDRPG os os 02 0! 
Noor | 
USFwwy 
Conduct pesiorde related research Cory . 
412 for muktiphe species in the Lakers S years USBLMy 125 25 25 25 25 
CDFA/CEPA 
Conduct multiple research tasks & enteert 
momtonng foro! neststrae & USFWSOOb —~ 
4) Hoover's woolly-star in the ER ongoang guivene 7455 | 1.515) t4es | Laas | tees oy 
Hills Buena Vista Vailey area — 
Census monnor A hant seeds of USFWSCDFO) 
49 any populations of Rakenfieid TED CDWRAc cal TBD 
smaliu ale pri vate 
Census moannor A hank seeds of 
46! any popwlabons of diamond TRD USFWSCDFO | TRD 
petaled Calforma poppy 
Census monnor & hank seeds of USFWYCDEG 
“a3 any popwlanons of lesser saltn ale head rep 
Census monnor & hank seeds of 
46) any popwlaboms of Mered TaD USFWSCDFO | TRD 
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Implementation Schedule for Upland Species, San Joaquin Valley, California. Task Numbers are those of Section IV. 
Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section Ill. 












































¥ 
Prierity | Priority | Task tah Dunas Task MERRIE cd a I 
re ileal 
' 5 467 Census, monitor & bank seeds of TBD 
any populations of Vasck's clarkia 
Remtroduce npanan brush rabbut USFW 
! 5 78.1 in conjunction with captive TBD CDFG TBD 
propagation 
! 5 782 Reintroduce mpanan woodrat TBD yoy TBD 
Reintroduce Buena Vista Lake USFWS 
| 5 783 , TBD CDPG TBD 
meg bo came nara ‘ca 
program coordinates use 
2 I i! tanning & biod y ongoing wee TBD ! 1 ! 
conservation wen 
others 
Develop & implement an outreach USFWS/ 
2 l 121 plan ongoing , TBD 05 04 03 03 
Develop economic incentives for LsPws 
2 | 122 conserving listed species & natural TBD CDFG/ TBD Depends on legislation 
communities on private lands private 
Coordinate retirement of farmlands BOR/USFW 
2 | 126 with drainage problems with TBD CDWR ad TBD ! ! | ! 
recovery needs of featured species 
, Protect natural lands in 
2 2.16 angst T: Co ongoing | USFWS/BOR | TBD Depends on 1.2.2 
Protect & mamtain compatible USFWS 
2 | 2.1.19 land uses in the northwestern ongoing CDPG/ TBD Partly depends on 1.2.2 
portion of the kit fox range local/pri vate 
Develop specialty reserve for USFWS/ 
2 | 228 Bakersfield cactus in Granite TBD TBD Depends on 1.2.2 
Station area ps 
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Implementation Schedule for Upland Species, San Joaquin Valley, California. Task Numbers are those of Section IV. 
Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section III. 







































































quand 
Casi Estimate (ic $100,080 units) 
Pricstey | Prierity | Task Task Description Test Respensitte Comments otes 
Number | Tier | Number Duration Parties Total 
Casts FY@l | Fv@2 | Fves | Fyo« 
Conduct muluple research & USPS/ 
monstonng tasks for Califorma USFWS/ —_ 
2 i 4) jewelflower in Santa Bartera ongoing USBLM/ 1.7 0.975; 02 0.525 Monitonng ongoing 
Canyon CDFG 
Conduct muluple research & USFWS ' 
2 ! 43 morstonng tasks for multupic ongoing CDPG/ TBD | 275 | 145 | 1.25 | 245 , 
plant species on the Carnzo Plain BLM/TNC sted 
ee er ny my epee ets USBLM/ 
2 44 mentoring tasks Cor Gu ongoing USFWS/ Tap | is | is | as | is Monitoring ongoing: 
animal species on the Carnzo research for 5 years 
Plain CDPG/TNC 
é Conduct muluple research & USBLM/ 
2 4.5 | monitoring tacks for the kit fox on | ongoing | USFWS/ 98 Jims] us | is | 17 | Montonng ongoing 
the Carrizo Plain CDPG/TNC ) 
Determine interactions & effects 
on kit foxes of red foxes, coyotes, USFWS 
2 i 45) & feral dogs, and impl 5 years CDPG 8.7 i8 16 1.7 18 
control methods as needed 
Maintain & enhance hatutat for USFWS/CDPG/ 
2 ! $.3.9 San Joaquin kit fox im Salinas ongoing | USBLM/local’ | TBD Depends on 1.2.2 
River-Pajaro River watersheds private 
Encourage & assist local entitees USFWS/CDPG/ 
2 2 123 in developing & implementing ongoing local/pn vate/ TBD Depends partly on 1.2.2 
large-area HCPs USBLM 
Encourage & assist in USFWS/CDPG/ 
2 2 124 development & implementation of | ongoing locaVpni vate/ TBD 
mutigation banks USBLM 
Encou age & assist land owners 
2 2 125 & private imerest groups in | ongoing | USFWSCDFG! | rap, Depends on 1.2.2 
developing safe-harbor programs — 
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Implementation Schedule for Upland Species, San Joaquin Valley, California. Task Numbers are those of Section IV. 


Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section Ill. 
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Camp Roberts & Fort Hunter Liggett 
Conduct surveys for target plant 
2 323 species at Rancheria Guich/ Adobe 2 years | USFWS/ICDFG [| 0.35 02 | O15 
Canyon 
Conduct surveys for target plant 
2 324 species in southern Valley alkali 2 years | USFWS/CDFO 04 02 02 
sinks in spring 
Conduct surveys for target plant 
2 3.2.5 | species im Valley alkali sinks north of | 2 years | USFWS/CDFG 04 02 02 
Kern County wm spring 
Conduct surveys for target plant 
2 3.26 species in alkali sinks in the 2 years | USFWS/CDFG 04 0.2 02 
Sacramento Valley 
Conduct surveys for California 
2 3.29 in aC {Pass 2 years | USFWS/CDPG 02 0.1 0.1 
Conduct surveys for Temblor USFWSYCDPG/ 
2 3.2.10 buck wheat in histonc locations 2 years USBLM 045 | O25 | 02 
outside of Elk Hills 
Conduct surveys for Tejon poppy in USFWS/CDPG/ 
2 3.211 the Sah Creek area 2 years USBLM 02 01 0.1 
Conduct surveys for Munz's tidy -tips 
2 3213 | im historic locations in San Luis | 2 years | UOWMEDRG) o2 | or | on 
Obispo Co 
Conduct surveys for Jared's USFWS/CDPG/ 
2 3.2.14 in | Le | 2 years USBLM 04 0.2 02 
Conduct surveys for Merced phacelia 
2 3.2.16 in hissed tenet 2 years | USFWS/CDPG 0.2 0.1 0! 
Conduct systematics & genctics USPWS/CDPG/ 
2 4a 5 am Steen anal 2 years USBLM 07 04 03 
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Implementation Schedule for Upland Species, San Joaquin Valley, California. Task Numbers are those of Section IV. 











Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section II. 






































—— —-- — a 
Cost Estimate (in $160,008 units) 
Nember | Tier. | Nomber Tak Bunyee rin. SF es --y : . 
Total | yyoi| ryea| ryes| Fyes| 
Costs ’ 
Conduct genetics research on 
palmate-bracted bird’s-beak 
2 2 4% populations in Woodland & W 2 years | USPWS/CDFG 06 04 02 
Madera Co 
Conduct muluple research tasks & 
DOD/CANG/ Monitoring ongoong. 
2 2 445 monitoring for the kit fox at Camp | ongoing USFWS TBD I I i 1 research $-10 years 
Conduct muluple research tasks & 
? 2 4.46 | monitoring for the kit fox at Fon | ongoing | DODUSFWS | TBD | 1 | | my my 
Hunter Ligget EEE S09 9 
Enhance natural values of 
Graze outer banks of 
Chowchilla Bypass casement USFWS/COR/ 
2 2 $.1.7 properties os 0 lakage fer listed ongoing BOR TBD 02 01 = pene 
species aes 
Protect & enhance natural lands in 
2 3 21.9 | Sandy Mush Road & S. Grasslands | ongoing | “SW SMCDES! | tap Depends on: 1.2.2 
areas, Merced Co. al/pni 
Protect natural land for muluple USFWS/CDPG/ 
2 3 229 plant species in the Devil's Den area ongoing USBLM TBD Depends on 1.2.2 
Protect natural land for muluple SFWS/CDPG 
2 3 22.10 | plant species in the Lost Hills-Buena | ongoing aa TBD Depends on 1.2.2 
Vista Slough area 
Protect natural land for Hoover's 
2 q 22.11 woolly-star & lesser saltscale in ongoing | USFWS/CDPG | TBD Depends on 1.2.2 
Jerry Slough/Hwy 58 area 
Protect natural land for Bakersficld 
2 3 2.2.12 cactus & other species in Greater ongoing gn TBD Depends on 1.2.2 
akersfield, north of Kern River ay 
Protect natural land for Bakersfield 
? ; 22.13 | cactus in Fairfax Road-Hwy 178 | ongoing | USEWSCDRS! | tap Depends on 1.2.2 
Hwy |84 area 
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Implementation Schedule for Upland Species, San Joaquin Valley, California. Task Numbers are those of Section IV 
Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section III. 














2215 


Protect natural land for 
Bakersfield cactus im the Puller 
Actes arca 











2216 


Protect natural land & establin 
speciality reserve for Bakersfield 
cactus at Mouth of Kern Canyon 


0.25 





22.17 


Protect natural land for 
Pakersfield cactus in the 
Cottonwood Creek area 





Conduct multuple research & 
monitonng tasks for mulnple 
plant species in the Lokern 


1.55 


143 





Conduct muluple research & 

monitonng tasks for multiple 

amma! species in the Elk Hills- 
Buena Vista Valicy arca 


75 


1s 


15 


1s 





Conduct muluple research & 
monmtonng tasks for San Joaquin 
kit fox mn the Elk Hills-Buena 
Vista Valley area 





Research the effects of pesticide 
use & drift on Buena Vista Lake 
shrews 


5 years 


03 


03 


03 


03 





Restore habitat & habitat linkages 
for kit foxes on the Valicy Moor, 
western Frese <> 


Depends partly on 1.2.2 




















Link Kettleman . ails with 
Guyarral & Coahnga Hills & 
Antichine Ridge by restonng & 
protect.ng habitat for upland 

species 


























Depends partly on 1.2.2 
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Implementation Schedule for Upland Species, San Joaquin Valley, California. Task Numbers are those of Section IV 
Within « Priority Tier, tasks are of approumately equa! pnority. Prnorty Numbers are the pnorines defined in Section II 





















































Conduct surveys for upland 
4 221 ‘ in the Keatl Hills 3 years USBLMW/ 07 03 02 02 
Conduct surveys for ka fox im the 
4 3.232 Salnas River & Payaro River S years | USPWSICDFO 09 03 03 03 
watervheds 
Conduct systematics & genetics 
4 49 research on Bakersfickd smaiiscale | 2 years | USFWS/CDPFO 06 o4 02 
a@ Kern Lake 
Conduct multiple research tshs & USFWwSs 
4 47 montonng for muluple p/ ant ongoing USBLM/ 2 o4 04 0o4 04 , Leave 
apecies in the Lost Hills CDFG = 
Conduct research on pesticide USFWSY/CDFA/ 
4 420 effects on pollinators of 3 years CDPG/CEPA/ 065 | O25 | O25 | O15 
Bakersfield cactus USBLM 
Conduct multiple research tasks & 
momtonng for Bakersfield cactus USF! ¥ Manitonng ongoung. 
. 421 | at Wheeler Ridge & other locations | “"®"™"® | cowncnora | ™? [542515751 37 1 87 | cesearch 5-10 years 
in Kern Co 
Conduct multypte research tasks & 
montonng for muluptc plant USPWSCDPG) Manntonng ongorng. 
’ a species at Kettleman Hills & “oe USBLM VED | 1257 16 a | te research 5-6 years 
Devil's Den 
Conduct multupte research tasks & USFWS/ 
4 au monntonng for multiple plan & USRLMY ‘ , ' ' ' Monnonng ongoing: 
animal species at the Kreyenhagen oe private research S years 
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Implementation Schedule for Upland Species, San Joaquin Vailey, California. Task Numbers are those of Section IV. 
Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section Ill. 















































monitoring for palmate-bracted ;, 
4 4.33 bied's beak & musttiote enienel ongoing | USFWS/CDFG 10 2 2 2 2 
species ai Alkali Sink ER 
Conduct multiple research tasks & —_ 
4 4.35 monitoring for multiple plant & TBD USFWS/BOR TBD | 05 0.5 0.5 0.5 
parser in W. Madera Co resea'h 5-10 years 
Conduct multiple research tasks & USFWS/ 
monitoring for multiple plant & 
4 4.37 animal species in the Ciervo- 5 years yy 1.5 0.3 0.3 0.3 0.3 
Panoche area 
Conduct censuses for kit fox & USFWS/ 
4 4.38 monitoring for multiple animal ongoing USBLM/ TBD } 03 0.2 0.1 0.1 Monitonng ongoing 
species in the Ciervo-Panoche area CDFG 
Census & monitor Lost Hills 
4 4.42 saltbush population at San Luis engoing USFWS TBD | 0.05 | 0.05 | 0.05 | 0.05 Monitonng ongoing 
Island 
Census & monitor kit fox in the 
4 444 NE. & NW. Valley fringes & in | ongoing | USFWS/CDFG | TBD | 05 0.5 0.5 0.5 Monitonng ongoing 
the NW. portion of the range 
Conduct multipie research tasks 
’ USFWS/CDPG/ Monitoring ongoing. 
4 4.47 for palmate-bracied bird's beak at | ongoing TBD 3.3 is 18 18 
vate research 5-10 
Spri local/pri years 
Conduct multiple research tasks & 
monitonng for palmate-bracted ' Monttonng ongoing. 
4 4.49 bird's-beak at Woodland & ongoing USFWS 8.77 | 187 | 1.72 | 1.72 | 1.72 ) nS 
Sacramento NWR complex 
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Implementation Schedule for Upland Species, San Joaquin Valley, California. Task Numbers are those of Section IV. 
Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section Ill. 












































Cost Estimate (in $160,090 units) 
Caty | hety | tee Task Description Se | Soe Commenta/Netes 
Nember | Tier | Number Duration Parties Tetal 
Costs FY@i | Fvéz | Fvés | Fyveé 
Conduct censuses & monitoring of 
2 4 4.50 lesser saltscale populations in ongoing USFWS TBD | 02 | O15 | O15 | O15 
Butte, Merced, & Kern counties 
Conduct metapopulation genetics 
2 4 4 $2 research on the San Joaquin kit 2 years | USFWS/CDPG 0.4 0.4 0.2 
foo 
Conduct population genetics 
2 4 4.53 research on the Buena Vista Lake | 2 years | USFWS/private 08 0.4 04 
shrew 
Census & monitor any populations 
2 4 4.60 of Comanche Point layia TBD USFWS/CDFG | TBD 
& . any . 
2 4 4.64 Consus of vs a ' _— ons | TBD USFWS/CDFG | TBD 
Census & monitor any populations 
2 4 4.65 of Munz’s tidy-tips TBD USFWS/CDFG | TBD 
2 4 4.66 | Census & monitor any populations | yyp | USFWS/CDFG | TBD 
cjon poppy 
Research the effects of selenium USFWS/CDFG 
2 4 4.82 on fuana Vita Lathe amen 5 years ICEPA 1.5 03 0.3 0.3 0.3 
Establish linkage along Garces 
? 4 5.1.2 | Hwy Corridor for multiple animal | TBD | USFWS/CDFG/) +.) Depends on 1.2.2 and 
, local/pri vate 1.26 
species 
Establish linkage between 
northwestern & northeastern USFWS/CDPFG/ 
2 4 5.1.8 TBD TBD Depends on 1.2.2 
Valley edges through the Sandy local/pni vate 
Mush Road area 
Protect San Joaquin kit fox habitat SFWS/CDFG/ 
2 4 $.3.2 in northwestern San Joaquin ongoing “helen TBD Depends on 1.2.2 
Valley edge 
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Implementation Schedule for Upland Species, San Joaquin Vailey, California. Task Numbers are those of Section IV. 
Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section Ill. 
= 9 Co) Cd a 
M her nex ; 
2 4 $.3.3 
2 4 5.3.4 TBD Depends partly on 1.2.2 
2 4 5.3.5 TBD Depends on 1.2.2 
% 2 4 5.3.6 TBD Depends on 1.2.2 
2 4 $.3.7 TBD Depends on 1.2.2 i 
2 4 13 TBD z 
2 4 74 TBD | 0.30 } 025 Propagation costs 
2 4 75 TBD | 0.30 | 0.25 Propagation costs : 
Monitonng 
2 5 4.18 TBD | 48 | 3825] 36 | 36 tie i 
2 5 469 | 04 0.3 03 f 

































































Implementation Schedule for Upland Species, San Joaquin Valley, Californie. Task Numbers are those of Section IV. 
Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section Ill. 
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foe ood Task Description ae) a , CommentetNctes 
Casts Py 
Protect natural lands & traditional USFS/ 
3 ! 2.1.13 rangeland uses in the Upper ongoing USBLM/ TBD Depends on 1.2.2 
Cuyama Valley USFWS 
Protect & properly manage listed 
3 ! 2.1.16 species habitat at Bitter Creek ongoing USFWS TBD 
NWR 
Protect & properly manage listed ; 
3 ! 2.1.18 ies habitat at Mendota WA ongoing CDFG TBD 
Refine metapopulation viability Requises census 
3 l 4.80 ste Andon bie on 3 years | USFWS/ICDFG |] 09 0.3 0.3 0.3 demography data not yet 
Establish , tind 
3 $1.9 pewcen Kern NWR & Stra USBLM/ocal/ | TBP 
- foothills through the Poso Creek | "8S : 
private 
area 
Conduct status review of lesser Depends on surveys and 
3 ! 8.1 mocal 1 year USFWS 0.1 0.1 
Conduct status review of Depends on surveys and 
3 8.2 Scherefiehd emaitecs! | year USFWS 0.1 0.1 
Conduct status review of Vasck's Depends on surveys and 
3 84 teshie | year USFWS 0.1 0.1 
Conduct status review of diamond- Depends on surveys and 
3 ! 8.7 led Californi 1 year USFWS 0.1 0.1 
Conduct status review of Depends on surveys and 
3 ! 88 C he Point layia | year USFWS 0.1 0.1 
Conduct status review of Merced Depends on surveys anc 
3 8.11 tele | year USFWS 0.1 0.1 
Conduct status review of oil Depends on surveys and 
3 ) 8.13 1 year USFWS 0.1 0.1 
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Implementation Schedule for Upland Species, San Joaquin Valley, California. Task Numbers are those of Section IV. 
Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section II. 
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3 2 3.2.17 


0.75 








3 2 3.2.19 


3 years 


09 








3 2 3.2.20 


3 years 





3 2 3.2.22 


3 years 


09 





3 2 3.2.23 


3 years 





3 2 3.224 


3 years 








3 2 3.2.25 

















3 years 
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E : 4S 
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Implementation Schedule for Upland Species, San Joaquin Valley, California. Task Numbers are those of Section IV. 
Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section lil. 
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Prierity | Prierity | Task Teck Description Tak . 
Conduct surveys for kit fox in the 
3 2 3.2.27 northwestern portion of range & 3 years | USFWS/CDFG [| 09 03 03 03 
northwestern Va.icy edge 
Conduct surveys for kit fox on the USFWS/BOR/ 
3 2 3228 northeastern Valley edge 3 years CDFG 09 03 03 03 
Conduct surveys for kit fox in the Year | already 
3 2 1229 Cierve-Paneche Neered Acen 3 years 09 03 03 03 accomplished 
Conduct surveys for kit fox on the USFWS/CDPG/ 
3 2 3.231 southeastern Valley edge 3 years 10 04 03 03 
Conduct censuses for short-nosed 
‘ kangaroo rats & monttor | | | Census for 3 years; 
’ ; 2 populations of muluple anima! ete USFS/private 65 Gt Gt ae monitonng ongoing 
species in the Cuyama Valley 
Conduct research on mating & USFWS/CDPG/ 
3 2 46 social systems of the gant 2 years 06 03 03 
kangaroo rat at the Carnzo Plain 
Monitor populations of multuple USFWS/CDPG/ 
3 2 422 plant & animal species at Wheeler | ongoing TED | 01 0.1 0.1 0.1 
Ridge & Comanche Pot 
Monitor populations of multiple 
5 2 429 ammal species at the Kettleman | ongoing TED | 0} 0.1 0.1 0.1 
Hills CDPG/CDWR 
Conduct systematics researct on 
5 2 4 Lost Hills saltbush 2 years 05 0.25 | 025 
Conduct systematics research on USFWS/CDPG/ 
i 2 440 Merced phacelia 2 years 0s 0.25 | 025 
; 2 44, | Content eyrtematicn chen |, Lk, OS | 025 | 025 
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implementation Schedule for Upland Species, San Joaquin Valicy, California. Ta Numbers are those of Section [V. 
W..hin a Prority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section Ill. 
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Implementation Schedule for Upland Species, San Joaquin Valley, California. Task Numbers are those of Section IV. 
Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section lil. 









































Priority Cest Estimate (in $168,088 units) hee 3 7 
po Task Description CommentyNetes 
| Tel | vot | rvea | Fves | rves eae 
ciciies oa 
3 2 4.79 viability analysis on the blunt 1 year USFWS/CDPG 03 03 
nosed leopard lizatu 
Enhance & manage Kern River USFWS/CDFG’ 
alluvial fan area to ensure use & ; 
3 2 5.1.6 movement by kit foxes & Tipton ongoing —— TBD 25 25 1.0 0.25 
kangaroo rats 
Maintain & enhance habitat USBLM/ 
3 2 5.3.10 linkages for upland species ongoing USFWS/ TBD 0.1 0.1 0.1 0.1 
between CPNA & Cuyama Valley CDFG 
Maintai ~~ for 
3 2 | 5.3.11 | upland species in the Estrella | ongoing “Ledieteee TBD Depends partly on 1.2.2 
River watershed 
ay ls pr a ___ | USFWSIUSDA/ 
3 2 §.3.12 Son hese Ganck eatenieed, Gon ongoing = TBD Depends partly on 1.2.2 
Luis Obispo Co. ” 
Protect Federal wildlife refuges & 
waterfowl casement properties, . 
3 3 2.1.8 State wildlife & State park ongoing USFWS TBD 
land, NW. Merced Co. 
Protect natural land in Kern USFWS/CDPG/ 
3 3 | 21.11 | NWR-Semitropic Ridge Natural | ongoing | CEC/TNC’) | TBD ae 
Area private 
Publish scientific name & 
3 3 4.70 description of Doyen's dune TBD private 0.25 | 025 a 
weevil 
P & habitat & habi 
linkages along Hwy 43 Corridor S/CDPG/ 
3 3 5.1.3 for Tipton kangaroo rat, blunt- ongoing ae TBD Depe ee 
Y ‘ lizard. San J _ 
kit fox, & other species 
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Implementation Schedule for Upland Species, San Joaquin Valley, California. Task Numbers are those of Section IV. 
Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section Ill. 
linkages for San Joaquin kit foxes USFWS/CDFG/ Depends partly on 1.2.2 
’ ; 5.14 | between Lost Hills & Semitropic | 98S local TSO and 1.26 
Ridge 
Reintroduce Doyen's dune weevil USFWS/CDPG/ Monitor reintroduction for 
3 3 71 na inte habieat if 5 years USBLM TBD 03 | O15 | O15 | O15 at least 5 years 
Conduct systematics & genetics 
3 4 4.23 research at all inhabited sites of 2 years USFWS 065 | 035 | 03 
Bakersfield cactus 
Reintroduce featured species to USFWS/CDPG/ 
3 4 $.2 { habitat within link TBD USBLM TBD 
B Protect San Joaquin kit fox habitat USFWS/CDPG/ 
3 4 5.3.1 | in northeastern San Joaquin Valley | ongoing TBD Depends on 1.2.2 i 
edge local/private 
Revise or develop new 
3 4 6 management plans for protected TBD TBD TBD ? 
areas ? 
Conduct status review of Lost Depends on surveys and 
3 4 83 os 1 year USFWS 01 | o1 —_ j 
3 4 85 ee > hae 1 year USFWS 01 0.1 ee ~- - was { 
Conduct status review of Tejon | Depends on surveys and 
3 4 8.6 poppy | year USFWS 0.1 0.1 eqnmess ? 
Conduct status review of Munz’'s Depends on surveys and 
3 4 8.9 rhe | year USFWS 01 | 1 | Y 
Conduct status review of Jared's Depends on surveys and 
3 4 8.10 1 year USFWS 01 | 0! | i 
3 4 8.12 aa 1 year USFWS 01 | Oo a 5) ieee f 
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Implementation Schedule for Upland Species, San Joaquin Valley, California. Task Numbers are those of Section IV. 
Within a Priority Tier, tasks are of approximately equal priority. Priority Numbers are the priorities defined in Section Ill. 

































































Conduct status review of Ciervo 

3 4 8.14 ‘ali sand , 1 year { 
Conduct status review of San 

3 4 8.15 eee ay a 1 year : 
Conduct status } of Tulare 

3 4 8.19 , — 1 year f 
Conduct status review of San 

3 4 8.21 wet 7 1 year i 
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A. List of Scientific and Common Names of Plants and Animals (continued) 
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A. List of Scientific and Common Names of Plants and Animals (continued) 
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A. List of Scientific and Common Names of Plants and Animals (continued) 
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A. List of Scientific and Common Names of Plants and Animals (continued) 
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A. List of Scientific and Common Names of Plants and Animals (continued) 
































achene a tiny dry fruit with one seed 


adaptive management a long-term repeated process of gradually modifying managemeat techniques 
based upon the results of modeling and research 


alkal: scald barrea area with a surface crust of salts 
alkali sink drainage basin with soil high in soluble salts 


alluvial fan fan-shaped area of soil deposited where a mountain stream first enters a valley or 
plan 


seed set without fertilization 
dry 
boney capsules containing the middie and inner ears 


all the physical and biological factors required for a particular species to live and 
its way of living 


Gpomiris 

and 

auditory bullae 

biological mche 

brosystemanc study research that uses evidence from several disciplines to determine the appropriate 
taxonomic placement and relavonship to other species 

bisexual having both male and female parts (said of a flower) 

bract a leaf-like structure that is associated with a flower, may be green or colored 

brummate dormancy in animals whose body temperature vanes with their environment 

Caltrans California Department of Transportation 

calyx the group of leaf-like structures (sepals) in a flower immediately below the petals 

CDFG California Department of Fish & Game 

chenopod a plant in the goosefoot family (Chenopodiaceae) | 


Ciervo-Panoche Natural Area natural lands along the western edge of the Valley and in the contiguous foothills 
and coastal range, from the Panoche Hills and Valley, Fresno and San Benito 
Counties, south to Anticline Ridge near Coalinga, Fresno County 


culate having stiff hairs along the margin 

cismontane west of the Sierra Nevada crest (literally on this side of the mountains) 
clumps groups of cactus pads that are rooted at the same point 
COE 
corolla 








Army Corps of Engineers 
the set of petals in a flower whether separate or fuseo | 
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a layer of moss, lichea, and algae on the soil surface 


uny tubular flowers that are clustered in the center of a flower head, like 
daisy 


the study of populations with reference to birth and death rates, size and density, 
distnbution, migration, and other vital statistics 


external ear flaps 
dispersal of genes 


& cooperative research program os biodiversity conservation in central 
Califorma, administered by California State University, Star.isiaus Foundation 


restricted in occurrence to a stated site or area (e.g., endemic to California) 
umoothed or smooth (said of the margin of a leaf) 


penodsc physiclogical state in female maramais that immediately precedes 
ovulation; heat 


sull in existence 

rounded structures on cactus pads that contain barbed bristles 
tuny flowers characteristic of the aster family 
broad-leaved herb 


meaning a group of species with a common need for a particular habitat or other 
niche component 


a state of certain plant populations characterized by a mixture of plants with 
flowers having only female parts and plants with flowers having both male and 
female parts (adjective: gynodicecious) 


ensunng appropnate uses of land to maintain and opumuze species habitat values 
plant tolerant of alkaline and saline soils 


obtaining water and nutrnents from the roots of other plants then manufacturing 
food through photosynthesis (noun hemparasitism ) 


the source of water and nutrients for a parasitic plant 
seasonal water cycles and movements 





a 





a 
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B. Glossary of Technical Terms (continued) 











species that have key roles in shaping the environment that affects the preseace 
or absence of other organisms, usually the preseace of a keystone species 
leads to a greater variety of species 


the point where a leaf is attached to a stem 

groups of fused petals that differ in appearance 

free ups of flower or leaf parts that are fused at the base 

tracing ancestral descent through the maternal line 

a mathematical technique that uses life history data to ideatify critical stages in 


the life cycle of an organism and project population growth rates (Menges 1986, | 
Schemske et. al. 1994) 


scattered groups of plants or animals that may function as a single population 
due to occasional interbreeding 


localized area: with unique conditions due to small-scale variations in physical 
features of the landscape 


large blocks of land preserved, restored, and enhanced for purposes of 
consolidating mitigation for and mitigating in advance for projects that take 
listed species 


interspersed patches of vegetation each dominated by a different species 
collection sites separated by 0.4 kilometers (0.25 miles) or more 

the fleshy flattened green stem of a cactus 

deeply divided into finger-like segments (usually in reference to leaf shape) 
uming of different stages in the life cycle of a plant 

having only female reproductive parts (said of a flower) 

a shallow temporary lake that may form in alkali sinks 


having a body temperature that vanes with the temperature of its surroundings 
(cold-blooded animals ) 


mating pattern in which « male mates with more than one female in 2 single 
breeding season 


soon after giving burth 


area over and around the burrow system of a giant kangaroo rat in which most 
activity takes place 














Recovery Fien for Upland Species of the San Joaguin Velie) 





B. Glossary of Technical Terms (continued) 





ray florets tiny flowers with flattened fused petals thet occur near the margin of a flower 





head in a member of the Aster family (¢.g.. the petals of a common daisy) | 
Salinas-Pajaro Region areas of the Salinas River and Pajaro River watersheds with habuat for kit foxes : 
Savanna a combinanon of grassland and woodland in which the trees are widely scattered | 
scrub shrubland dominated by shrubs less than 2 meters (6 feet) tall | 
stamen the male reproductive part of a plant | 
style part of the female reproductive system of a plant 
superciliary stripe a stripe above the eye 
taxon a taxonomic unit of any rank, often used to refer to an entity that is considered 

by some to be a subspecies and others to be a species (plural: taxa) | 
tubercle a wart-like projection | 


type specumen the individual plant or snimal that was the basis for the original description of a 
scientific name 

type locality the site from which a type specimen was collected 

umbrelia species a species that lives in many biotic communities or has broad habitat requirements 
thai if provided for and protected will protect the habitat of many other species 

unicuspids teeth behind the incisors that have a single main chewing surface (cusp) 

vegetative reproduction the production of new plants from sources other than seed (¢.g.. from cuttings or 
root runners) 

USBLM US Bureau of Land Management 

USFWS U.S. Fish & Wildlife Service 

western Kern County Elk Hills, Buena Vista Valley, Buena Vista Hills, Lokern Natural Area, and 


adjacent natural lands 
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D. Lave we Casomars Srecess Occumanss o: Tes San Joaquam Vaiizy Rucsos Wince ans Not 
ie w vans Recovery Pian. CT = Same listed as threatened, CE = State listed as endangered. 
CR = sense listed as rare, FC = Federal candidate, PE= Federal proposed as endangered, PT = Federal proposed 
as threatened, FE = Federal listed as endangered. FT = Federal listed as threatened. 





- =j Distribution and Hatitat ' 


ae a |e] TES NW. SIV; i Geng coat, Wey ast 
CE | Noe] mo | Ree Pe 
foothall / gramsuc or clay 


. Valley and foothill grassland 
serpentaste ) 
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D. Listed and Candidate Species Occurring in the San Joaquin Valley Region Which are Net Featured in Gils 
Recovery Plan (continued). CT = State listed as threatened, CE = State listed as endangered, CR = Seate listed as 
rare, FC = Federal candidate, PE = Federal proposed as endangered, PT = Federal proposed as throasened, 
FE = Federal listed as endangered, FT = Federal listed as threatened. 
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D. Listed and Candidate Species Occurving tn the San Jenguin Valley Region Which are Net Posture tn this 
Recovery Plan (continued). CT = State listed as threatened, CE = State limed as endangered, CR = Stase listed as 


rare, FC = Federal candidate, PE =Federal proposed as endangered, PT = Federal proposed as threatened, 





FE = Federal lised as endangered, FT = Federal listed as threatened. 





Species 
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(Gymnogyps califormanus | 








bald cage ( 








bank swallow (Ripana 





least Bell's vireo (Vireo 











' SJV —San Joaquin Valley. SV —-Sacramemo Valley, CV —Comtral V alley 
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EK. Save Hansoe Paccaws 


A Safe Harbor Agreement is 0 voluntary agpeement 
betwese ons or more private or sonfederal landowners 


and Ge USFWS to restore, enhance o: maintaie habieets 
for ated species, proposed epecoes. candadates or other 
species of concern. Under the Agreement. the landowner 
would be provided assurances thet addiuonal land use 
restrictions as a result of the volustary conservation 
actions would act be imposed by te USFWS. If he 
Agreement provides o act craservation benefit to the 
covered species and the landowner meets all the terms of 
the Ageemen, Ge USFWS would autorias te 
incidental whking of covered species w enable the 
lamdowner to reture the enrolled lands to agreed upos 
coadipoas. 


Several variations of a safe harbor program we 


needed to assist m endangered species recovery in the 
Sen Joaquin Valley. A general program is seeded 
Valley -eide to encourage farmers to voluntarily create, 
mains, end enhance habuat for wildlife and native 
plants withie the fermiend mosaic. This program is 
needed both tw increase the value of farmlands for 
wiidhfe and w engeader trust between farmers and the 


regulatory ageacies. it could apply to islands of astural 
lands and reured farmiand as weil as actively farmed 


ground. The general program, however, should net 
inchude enhancement of but fox habuat uniess 1 1s set 
withun an expermmental framework with scoeatifically- 
acceptable levels of baseline measurements of habuat 
and populanoes. careful. frequent quanutatrve monsto 1Ag. 
and provisions to assess msks of the program im attrecting 
and enhancing sumbers of red foxes and thew umpacts on 
ks fores Different crnena and monitonng requirements 
(by resource management agencies) are needed on lands 
that currently support listed species compared to lands 
with no esting endangered species 






1. Components of s Pilot Safe Harber Program 


A more specific safe harbor program. directed a 
enhancing tt for papulavons erthin the agricultural 
naturel lands mosekc on Gee Valley flow and te 
movement of foxes between the larger populations both 
cm the floor and around the V alley 's edige us needed Thus 
program must begs oe s emai! wale and be set withen an 
expermmental framework with scientifically acceptable 
procedures for measurement on ident fx aoe of 


a bescliee populcion aumbes ond bebe, and 
changes in population sizes with changes m cultural 
pracnices and babe eahencemcats. 


b& proportion of foraging time in Giffevent crops and in 
crops with differeat cultural practices. 


C. prey sumbers associated with Gfferent crops and 
cultural pracuces. 


4 food habits (inchuding types of crop plants eaten); 


e home range size and coafiguratioa with identification 
of landscape features used as movement paths. 











- 


dupenal movemests. 
populanos recrustment, 
denning sites and structure of dens. 


i effects of the program on red foxes, hebieat features 
associated with red foxes. and imteracuvons between 
ved foxes and kat fones. if any 


r © 


The greatest concern is that though this program 
seems important for kit fox recovery, efforts at enhancing 
kit fox populations ce the Valley floor may actually 
enhance red fox umber, which may prey on and 
displace bot fones from these areas Thus. the program 
has a real, but unknown probability of doing more harm 
than good for recovery of kit fones ht should only be 
wmplomented as a ghtty < ontrolied soesufk experiment. 


2. Target Areas for Sen Jeaquia Kk Poa 
Safe Harber Pregram 


Areas where safe harbor programs can potesually 
contribute substantially io recovery of kit foxes are. 


a Permiend and emall islands of natural lands along 
the northwest edge of the San Joaquin Valley from 
south of Los Banos im Merced County to the Deka 
regoos in Sen Joequn. Alameda and Contra Costa 
Cowabes 


b. Naeturel leeds supporting grasslands and cok 
sevanna in eastern Stanislaus Merced. and Maders 
Comnves. 
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Natural land and farmiand in Merced County in the 
area along Sandy Mosh Road and farmiand linking 
the natural lands along Sandy Mush Road with the 
natural lands to the east in southern Merced and 
Madera Counties; 


Natural land and farmiand along the San Joaquin 
River and Chowchulla Bypass between the wildlife 
refuges in Merced County and the natural lands in 
western Madera County; 


Farmiand in western Fresno County along the major 
flood channels of ephemeral streams draining the 
coastal ranges to the San Joaquin River-Fresno 
Slough in the ceater of the Valley; and on any retired 
farmlands in the area that remrin in private 
ownershup after retirement; 


. Farmland that is periodically not farmed for more 


than 2 or 3 years at a time along the western edge of 
the Valley in Fresno, Kings, and Kern Counties; 


Farmland and natural lands along the Highway 46 
Corridor between natural lands west of Blackwell's 
Corner, Kein County, and natural lands in the 


Farmiand and natural lands between the Semitropic 
Ridge Area and the Pixley-Allensworth Natural 
Area, along the Garces Highway corridor, 


Farmland and natural lands within th: Pixsley- 
Allensworth Natural Area and between this area and 
Creighton Ranch Preserve to the north; 


Farmland and natural lands along Poso Creek 
between natural lands in the Sierra foothills on the 
east and Kern National Wildlife Refuge on the west, 


Natural land and farmland along the Estrella River 
tributaries in San Luis Obispo County; 


Natura! land and farmland elsewhere in the Salinas 
River watershed in San Luis Obispo and Monterey 
Counties. 


m. Natural land along the Ker River with: f< 
Bakersfield metropolitan area and westward. 


n. Natural land and farmlands between the Keath:::.1: 
Hills and Aaticline Ridge in Fresno Cous*: . 


o. Natural land along San Juan Creek from Shandoa on 
the northwest, southeastward ale: the tributaries of 
the Creck’s watershed, including dryland grain 
fields in the Conservation Reser’: =°3¢7am. 


p. San Joaquin Valley foothills with grassland and 
saltbush scrub communities from western Madera 
County sovthwi:i +> the southern end of the Valley, 
then casiward «xi northward through Tulare 
County; and on the northeast in eastern Madera, 
Merced, and Stanislaus Counties. 


q. Natural lands in the Cuyama River watershed 
between about Cottonwood Canyon on the west, 
eastward and southward to the vicinity of Ballinger 
and Santa Barbera Canyons, including the lower 
reaches of the canyons where habitats for featured 


species are found. 


Much of the planning area may eventually be 
included in safe harbor programs for the San Joaquin kit 
fox, but a phased approach is recommended. The first 
phase must be carefully controlled and needs to identify 
the farmland features and cultural practices that are 
associated with success in terms of kit fox survival, 
population recruitment, and dispersal movements, as 
well as any negative effects from alien red foxes. Later 
phases should be instituted first in areas identified as 
being important in promoting connectivity between 
major kit fox populations and include features identified 
as of positive value to the program objectives. These 
would be phased in as landowner participation and 
funding warrant. Ai all phases of the program, 
scientifically acceptable monitoring and analysis should 
be conducted. This is important to evaluate the efficacy 
of the programs and their contributions to recovery, and 
to identify and ward off potential problems such as those 
associated with red foxes. 
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F. Rerumescent of Farm anp 7 Unanace Prosizss 


Retirement of irrigated farmland 1s one component of 
the plan to manage the drainage-related problems along 
the center and western side of the San Joaquin Valley 
(San Joaquin Valley Drainage Program 1990, HR429, 
1992). The State of California also has a retirement 
program (San Joaquin Valley Drainage Relief Act, 1992, 
SB 1669) directly linked to water marketing. The 
program is intended to be self-supporting once an initial 
State appropriation provides for farmland purchase. 
Land retirement and selling of water rights will then 
provide the funds to sustain the program. Both programs 
can contribute greatly to recovery of several listed 
species if operated to solve endangered species recovery 
and drainage problems as two p. .ncipal objectives. The 
nature of the State program makes it most applicable to 
acquiring smaller, strategic parcels next to natural lands 
that can provide linkages between larger blocks of 
natural lands. It could be operated in conjunction with 
mitigation programs for large-area Habitat Conservation 
Plans such as for the Metropolitan Bakersfield Area and 
the Kern County Valley Floor. The Federal program is 
better suited to creating large blocks of retired farmland 
within Central Valley Project areas that will support kit 
foxes (the umbrella species) and populations of 
associated listed and candidate species and species of 
concern. 


1. Criteria for Federal Land 
Retirement Program 


Drainage Problems and Selenivm Contamination —- 
The Land Retirement Program is being implemented 
primarily to manage drainage-related problems, including 
those associated with selenium. Selenium 1s an naturally 
occurring element that is highly toxic if levels in the 
environment and biota become elevated. Contaminant 
concentrations on retired lands should be monitored to 
ensure that concentrations are not becoming elevated. To 
prevent adverse effects to listed species and species of 
concern in the San Joaquin Valley, the following 
monitoring and conditions should be met prior to 
management of these lands for listed species. 


a Determine baseline groundwater conditions of lands 
being retired at the time of or prior to purchase. 
Baseline groundwater conditions should include: 
depth to groundwater and selenium concentration in 
groundwater. 


b. To ensure that biological integrity can be safely 
maintained on reured lands, a monstoring program 
should be implemented. The monitoring program 
should include collection of data on a seasonal basis 


g (parts per million) on a dry weight basis or rodent 
blood concentration should not exceed 0.5 mg/L 


(parts per million) on a wet weight basis; 


$) blood from kit foxes or coyotes should not exceed 
1 mg/L (parts per million) on a wet weight basis. 


The monitoring program should be performed for a 
period of at least 5 years or longer as determined 
necessary by the USFWS. These data should be provided 
to the USFWS's Contaminants and Endangered Species 
Divisions, Sacramento Fish and Wildlife Office, and 
Realty Division annually for review. Any measures 
identified by the USFWS necessary for remediation 
should be implemented including acquiring water for 
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c. The Service would accept title of retired land only 
when it has been shown that the performance 
standards above have been met for 5 years (or as 
determined by the USFWS's Sacramento Fish and 
Wildlife Office Contaminants Division). If the 
performance standards are exceeded for any parcels 
acquired under the Land Retirement Program, those 
lands should not be managed as habitat for listed 


wastewater. Endangered species recovery objectives 
that should be considered as second order criteria include 
the following: 


a Retirement of farmland should contribute to recovery 
of the San Joaquin kit fox and its associated 
should be addressed. 


Land should be reured in blocks instead of scattered 
parcels. This minimizes “edge” with neighboring 
farmland and thereby minimizes pest and other 
problems at the interface between cultivated and 
natural ground. Blocks should be as large as possible; 
ideally no less than about 2,023 to 2,428 hectares 
(5,000 to «000 acres). This would provide habitat for 
three to eight or more famihes of foxes and contribute 


to minimizing edge 


c. Blocks ideally should be circular or square in shape. 


= 


d. Blocks should be positioned near or within areas with 
artificial or natural structures serving as potential 
corndors for movement of kit foxes. The course of 
Panoche Creek between the edge of the Valley and the 
natural lands in the Valley's center in Fresno and 
Madera Counties is one obvious potential corndor. 
Other potential corridors would be flood-control 
channels, other dry stream beds, canals, aqueducts, 
and drainage ditches. 


¢e. Blocks ideally should be connected to natural lands 
on the western edge of the valley by continuous 


undeveloped land or other aatural movement 
corridors. This may require purchase and retirement 
of some lands without serious drainage problems, or 
substantial eahancement of kit fox habitat on 
farmlands through a focused safe harbor program. 


f. Blocks should contain few or no highways or major 
roads. Vehicles striking kit foxes are a major cause of 
their mortality. Large areas with few roads or with 
only low speed traffic minimize losses. 


2. Restoration of Retired Farmiand 


Given sufficient time, little restoration would be 
needed to reestablish a natural community providing 
habitat for kit foxes and other target species. However, to 
maximize utility for recovery and minimize potential 
pest problems on neighboring farms, some active 
restoration is needed: 


a. Construction of attificial dens for kit foxes. 
Successful designs exist. 


b. Seeding native baricy, and other psats of annual 
grassiand and chenopod scrub communities of the 
San Joaquin Valley. These are readily available and 
some seeding will occur naturally. The main 
objectives would be to provide growsd cover to 
minimize occurrence of major weeds of :roplands 
and reduce soil erosion, and provide cover iad food 
for sm<) <aicauis serving as prey for foves and 
raptors. 


c. Creating areas of higher clevanca w lessen sheet 
flooding in leveled fields. 


d. Retention and planting of additional trees at clustered 
sites to provide roosting and nesting habitat for 
raptors. 


3. Guidelines for Land Retirement Program 


Maximizing success of this proposed Federal 
reurement program (and the State program) requires 
developing trust and cooperation of neighboring land 
owners. A successful program should: 


a. Provide exemption from incidental take (take that is 
incidental to, and not the purpose of, the carrying out 
of an otherwise lawful activity) for neighbors. There 
is precedence for this type of program established by 
USFWS's Safe Harbor Program for the red- 
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_ cockaded woodpecker in the Southeastern U.S. 
(USFWS in lit. 19950). A similar program has been 
proposed for farmers in the Sas Joaquin Valley who 
enhance habitat for listed species (Scou-Graham 
1994). 


b. Be unplemented within as experimental environment 
where its effectiveness can be adequately assessed 
and adjustments made, as needed. 
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G. Susmeany oF AGEncY anp Pususc Conmannts On THE 
Daart Recoveny Pian ror Urtanp Srecizs o tux San Joaquin Vaiizy, Cauaroaraa 


L Sammary of the Agency and Public Comment 
Process 


On September 31, 1997, the U.S. Fish and Wildlife 
Service (USFWS) released the Draft Recovery Pian for 
Upland Species of the San Joaquin Valley, California 
(Draft Plan) for a 120-day comment period ending on 
January 28, 1998, to Federal agencies, state and local 
governments, and members of the public (60 FR 2155- 
56). On September 30, 1997, a press release was issued 
by the Sacramento Fish and Wildlife Office announcing 
the availability of the Draft Plan for public review, and 
the dates of a series of Open Houses. Over 700 Draft 
Plans were distributed to county, State and Federal 
agencies, libraries, and interested parties. The Open 
Houses were held to preseat the Draft Plan to the public, 
answer questions, and seek writien comments. The 
public Open Houses were held in December of 1997 in 
three counties within the San Joaquin Valley: Kern, 
Fresno, and Stanislaus. On February 4, 1998, based on 
requests from interesied groups the public comment 
penod was extended ar additional 60 days. 


This section provides a summary of general 
demographic informations including the number of letters 
received from various affiliations. Dr. Katherine Ralis of 
the Smithsonian Institute, Dr. David Germano of 
California State University Bakersfield, and Dr. Jay 
Sheppard, formerly with the U.S. Fish and Wildlife, were 
requested to peer review the Draft Plan. A complete 
index of those who commented, by affiliation, is 
available from the U.S. Fish and Wildlife Service, 
Ecological Services, Sacramento Fish and Wildlife 
Office, 3310 E} Camino Avenue, Suite 100, Sacramento, 
California 95821. All letters of comment on the Draft 
Plan are kept on file in the Sacramento Fish and Wildlife 
Office. 


The following is a breakdown of the number of letters 
received from various affiliations. 


Federal agencies - 6 
State agencies - 6 


A toui of 43 leters were received, each containing 
varying aumbers of comments. Many letters provided 
suggesuons for clarity, most of these suggestions were 
included in the final pian. Some comments provided new 
information and some challenged the Draft Pian. New 
information was included in the final plan if i was 
important to a recovery task. The remainder of 
comments were considered, noted, and principal 
comments were included for response. The following 
section is a summary of the principal comments and the 
USFWSs’ responses to those comments. We thank all 
those who commented. 


I. Semmary of Comments and USFWS Responses 
Public lavolvement Process 


Comment: The USFWS did not follow their own 
Department of Interior, U.S. Fish and Wildlife Service 
policies regarding the development of recovery plans and 
involvement of stakeholders as published in the Federal 
Register in June, 1994. 


Response: The concept of a multispecies recovery plan 
for the San Joaquin Valley, and the formation of the 
recovery team predates the Federal Register notice of 
June, 1994 Beginning in 1996, during the development 
of the draft, the USFWS began holding meetings with 
interested parties to discuss major strategies of the Draft 
Plan. The interested parties included the California 
Department of Water Resources, the Tulare County 
Habitat Conservation Plan Advisory Committee, the 
California Department of Fish and Game, Natural 
Resource Conservation Service, and species experts. 


Comment: A plan of this scope cannot be achieved 


without the support and parucipation of both public and 
private interests. 


Response. Beginning in the Executive Summary the 
Plan recognizes the need for public involvement and the 
need for incentives to encourage this invo!vement. The 
Plan recommends the establishment of a regional, 
cooperative public/pn vate recovery plan implementation 
team to enlist the participation of all stakeholder groups 
and interested parues. The Introduction acknowledges 
that if recovery is to be achieved...“trust, partnership, and 
common purpose must be established amongst 
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government agencies, ranchers, farmers, d+velopers, 
conservationists, urbanites, and other citizens of the 
Valley”. The following sections of the Plan provide more 
detail on the way these partnerships will be encouraged. 
IV. Stepdown Narrative (pg. 195-230), Appendix E. 
Sefe Harbor Programs (pg. 304-305), and Appendix F. 
Retirement of Farmland with Drainage Problems (pg. 
306-308). 





Executive Summary 


Comment: What were the reasons behind including or 
excluding certain species from the Draft Plan? 


Plan because they were not listed by the State or Federal 
government at the time of the Draft Plan's inception (San 
Joaquin spearscale, big tarweed), or had ranges far 
beyond the San Joaquin Valley (hispid bird's beak, 
mountain plover, San Joaquin coachwhip, tri-colored 
blackbird, southwestern willow flycatcher and yellow- 
billed cuckoo), or were entire community types that far 
exceeded the geographic distribution of the featured 


species (¢.g., sycamore alluvial woodland community ). 


remain about their genetic makeup because the intent 
behind including these species was to prevent their being 
listed which would then necessitate further protection 
(Bakersfield smaliscale, Le Conte's thrasher). 
Conservation efforts for these species typically includes 
research into the species genetic makeup, behavior, and 
geographical distribution. The results of this research 
will provide the basis for the USFWS's determination as 


to their uniqueness. 


Certain species remain in the Plan, even though 
during the plan's creation, new evidence indicated that 
the species was more widespread than was originally 
thought (Hoover's woolly-star), because they have not 
yet been downlisted or removed from the endangered 
species list. 


The San Joaquin kit fox and the blunt-nosed leopard 
lizard were included in the Draft Plan because during the 
penodic review by the USFWS of their existing recovery 
plans, the USFWS determined that revisions to those 
plans were needed. Based on the USFWS's review of 


both species unstable population status, contunuing 


threats to recovery, aad limited achievement of reaching 


original recovery pian goals, the USFWS determined that 
these two species warranted inclusion in the Plan. 


Comment: Focusing on loss of habitat as the primary 
cause of species es dangerment fails to acknowledge the 
role that negligeo 2c, mismanagement of habitat, and 
inadequate control of invasive, exotic organisms have 
played in the degradation of remaining available habitat. 


Response: The USFWS recognizes the importance of 
managing lands for listed species, and does recognize the 
inadequacy of some previous management programs, 
however, the USFWS believes that the Plan is built, both 
on the successes and failures of prior research, directions, 
and actions. Within the Plan the term “habitat 
protection” means ensuring appropriate uses of land w 
maintain and opumize species habitat values. 


Comment: Which species do not fall under the San 
Joaquin kit fox umbrella? 


Response: Pilani species that are not covered or only 
partially covered under the San Joaquin kit fox umbrella 
are the palmate-bracied bird's-beak, Bakersfield cactus, 
Vasek's clarkia, Temblor buckwheat, Tejon poppy, 
diamond-petaled Califorma poppy, Merced monardella, 
and Merced phacelia. Animal species not covered by the 
kit fox umbrella include the riparian brush rabbit, the 
riparian woodrat, and certain locations for the three dune 
beetle species. Specialty reserves have been designated 
to address the needs of both plant and animal species that 
are not covered by the kit fox umbrella by virtue of their 


range or habitat specificity. 


Comment: Relate this Draft Plan to other plans, current 
or future, for other listed species which are also found 
within the San Joaquin Valley. 


Response: The table with this information has been 
inserted into the final Plan as Appendix D. 


Comment: Define “navaral”, it is unclear in the text if 
nonnative grasslands are included in this definition. 


Response: Natural lands are those that heve not been 
cultivated in recent years and retain a semblance of the 


natural community that historically occurred there. 
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Comment: The Draft Pian does act fully incorporate an 
ecosystem approach. The Draft Pian should address the 
sumerous other species of concern, all native annual 
plant species, the interacuons of these natives with non- 
native plant species, and incorporation of other literature 
covenng related species, simular habstats and/or relevant 
ecological principles and processes, and the negative 
effect introduced herbivores have had on the native flora. 


Response: The commenter suggests a document that 
would be beyond the scope, policy, and budget of the 
USFWS. The USFWS has the responsibility under the 
Endangered Species Act of 1973, as amended (Act) , “to 
provide a means whereby the ecosystems upon which 
be conserved, ...” In 1994, the USFWS and the National 
Marine Fisheries Service issued six joint policies 
regarding implementation of the Act. The third policy 
addresses the need to “focus on groups of species 
dependent on the same ecosystem.” ht directs the 
USFWS to “implement recovery plans for multiple listed 
and candidate species”. 


Comment: How much of the remaining 5 percem of the 
San Joaquin Valley, that is not urban or agricultural, 
would need to be protected to meet the goals of the Draft 
Plan? 


Response: The exact acreage of remaining natural lands 
on the Valley floor that are needed for recovery cannot be 
determined at this ume. The amount needed will depend 
on a number of factors, including how successfully 
public lands are managed. if mechaaisms are developed 
to move kit foxes through existing agricultural land, and 
the role that other developed lands can contribute to 


Comment: Provide a brief account of the significant 
limitations of the GAP Data Set, especially for valley 
communities, as Figure 3 likely over-estimates Natural 
Lands. 


Response. Figure 3 is a generalization of the California 
Gap Analysis data from the University of California at 
Santa Barbara. The University's coverage was 
developed with state and regional level analysis in mind. 
lt does not provide spatial resolution of individual stands 
of vegetation. 


The coverage is considered a draft product subject to 
revision based on additional field work and review by 


local experts. The Minimum Mapping Unit for upland 
sites is 100 hectares (250 acres) and for wetland sites is 40 
hectares (100 acres). This resolution was selected by the 
University in light of the objective to map landscape 
mosaics rather than incividual stands as the appropriate 
level for protection of biodiversity within the entire state. 


Species Accounts 


Comment: The Draft Plan does not say how many 
members of a species need to exist to insure perpetual 
survival. 


Response: ii is the USFWS's National Policy to 
quantify recovery criteria, whenever possible. The 
Recovery Criteria are discussed in the Plan under section 
HL. RECOVERY. The Plan does not specify aumbers 
of individuals for many of the species because their 
natural behavior makes them difficult to count, and they 
expenence significant natural population fluctuations. 
Rather, the quantitative criteria are the site-specific 
protection requirements as listed in Tables 5 and 6. Many 
of the plant species combine both numbers of individuals 
and site-specific protecuon requirements. Some species 
may have specific research tasks assigned which will 
assisi in quantifying recovery criteria in the future. 


Comment: The species accounts need updating. 


Response: Many of the species accounts in the Draft 
Plan were written prior to 1995, the USFWS has updated 
the portions of species accounts thal are necessary to 
understand or clarify a recovery issue, task, or priority. 


Comment: Absent protection of the remaining, 
undeveloped portions of the Springtown Alkali Sink 
Preserve watershed, it is unlikely that this population of 
palmate-bracted bird's-beak will remain stable and 
viable over the long term. 


Response: The USFWS realizes the importance of 
protecting the integrity of the Springtown watershed and 
has bevn actively working with the City of Livermore in 


protecting the hydrology of the area through the North 
Livermore General Plan. 


Comment. Because Hoover's woolly-star is proposed 
for delisting, a recovery strategy is not necessary. 


Response: The recovery planning process and 
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developmen of a delisting proposal for Hoover's 
woolly-star have been progressing simultancously. 
Intensive surveys conducted by the U.S. Bureau of Land 
Management and U.S. Department of Energy in recent 
years indicate that Hoover's woolly-star is more 
widespread, abundant, and more resilient to perceived 
threats than previously thought. This new information 
suggests that this species may no longer need protection 
under the Act. Protection of Hoover's woolly -star will be 
in part through the commitment from the U.S. Bureau of 
Land Management to “maintain the species in sufficient 
numbers and distribution such that listing of the species 
will never again be necessary”. This new biological 
on public lands, allows the USFWS to consider delisting 
Hocver's woolly-star. However, because the delisting 
has not been proposed or finalized at this time, the 
USFWS must include Hoover's woolly-star in this 
recovery plan. 


Comment: |i seems arbitrary and capricious to prescribe 
recovery criteria for populations that are not known to be 
declining (such as the foothill populations). 


Response: Unlike animals, plants are not listed by 
population; the entire species is listed. Thus, recovery 
strategies for Hoover's woolly-star address the entire 
range of the species. Populations that are not in decline 
will contribute to recovery without changes in 
more intensive efforts to ensure their long-term 
conservation. 


Comment. |i is conjecture that the privatization of the 
U.S. Department of Energy's Naval Petroleum Reserve 
#1 could lead to greater surface disturbance if rates of 


exploration and production are increased. 


Response: increased production is not conjecture, as 
Occidental Petroleum has already expressed its intent to 
throughout Elk Hills. Although low-to-moderate levels 
of petroleum production appear to be compatible with the 
continued existence of Hoover's woolly-star and other 
listed species, there is no evidence that high-density oil 
fields maintain suitable habstat over the long-term. 


Comment: The species account for the Bakersfield 
smaliscale does not clearly indicate the presence of a 
resident population at the Kern Lake Preserve nor does 
smallscale as a separate species 


Response: These have been clarified in the final version 
of the Pian. 


Comment: Based on the community associations 
described in the species account, the East Bay Regional 
Park Distnct suggests that there are four suitable sites for 
recovery of the diamond-petaled California poppy in the 
East Bay (Black Diamond Mines Regional Preserve, 
Roddy Ranch, Los Vaqueros Watershed, and in the 
Altamont Creek watershed). 


Response: The USFWS appreciates the interest of the 
East Bay Regional Park District in the conservation of the 
those sites in Table 3 and the Conservation Strategy 
section. 


Comment. in regard to protection of lands, those lands 
currently occupied by giant kangaroo rats should receive 


pnority over lands that are not currently occupied by the 
species (pg 91, item c should be moved to the bottom of 


the list). 


Response: The giant kangaroo rat has intermittently 
occupied these periodically-farmed areas in western 
Fresno and eastern San Benito Counties. Protecting 
these lands could allow the giant kangaroo rat to expand 
in that area. For this reason, these lands are considered to 
be a higher priority than the smaller, fragmented 
populations in the Cuyama Valley, Kettlemen Hills, or 
San Juan Creek Valley. 


Comment: No mention is made in the Draft Plan about 
the effect of the California ground squirrel on the giant 
kangaroo rat. 


Response. There is some evidence that the California 
however, this is usually on a temporary basis, and over 
the long-term, has not significantly affected this species. 


Comment: Provide an estimate for the number of 
hectares that historically would have been suitable 
habitat for the Fresno kangaroo rat. 


Response: An accurate estimate of the amount of 
historical Fresno kangaroo rat habitat cannot be 
calculated. There has been a long history of land 
conversion in the range of the Fresno kangaroo rat, 140 to 
150 years in some cases. Also, the subspecies range did 
include weUands and other natural communives that did 
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act support Fresao kangaroo rats. Our best guess 1s that 
a mgnificamt portios of the historical range (probably SO 


range. researchers have been required to use museum 


specimens. Thorough analyses of these specimens is 8 
lengthy process 


Comment: The blunt-nosed leopard lizard had « 
previous recovery plan, can the successes and failures be 
quanufied, particularly with regard to acreage. 


Response: The original recovery plan for the biuat- 
nosed leopard lizard was written in 1980. The prime 
objective of the 1980 recovery plan was to restore sad 
maintain blunt-nosed leopard lizard populations at or 
above the 1979 levels. This included determining 
distribution of the lizard on both public and private lands, 
monstonng land use changes and population changes. 
invesdgating effects of insect and rodent control 
programs, and preserving specific “units” of habitat 
(through lease. fee tle, purchase. easement, landowner 
agreement or zoning) 


The recovery plan designated twenty “Habitat Units” 
as “essential”, giving |0 of those priority for protection. 
The 1G areas equaled | $0,000 acres of private lands. The 
recovery plan determined that :n addition to the public 
lands designated as essential, 30,000 acres of the | $0,000 
acres of private land would need to be preserved to delist 


the blunt-nosed leopard lizard. To date less than 10,000 


acres of the designated | 50,000 acres has been preserved, 
however, an esuumated 74,|44 acres have besa lost 


In addition many other goals of the 1980 recovery 
plan have act been met. For example. the effects of oil 
and gas operations on bluat-nosed leopard lizards were 
not evaluated to the extent that they were for the kit fox. 


Comment. Clanfy if blunt-nosed leopard lizards occupy 
ground squirrel burrows, the text is confusing. 


Response: They inhabit both antelope squirrel and 
Califorma ground squirrel burrows. 


Comment: San Joaquin kit fox had a previous recovery 
plan. Can the successes and failures be quanufied? 


Response: in the 1983 Recovery Pian for the San 
Joaquin kit fox, six Recovery Tasks were proposed. The 
first was to reduce or reverse the rate at which habitat of 
the kit fox is beang lost by instiating a program of esseatial 
habitat management, protection, and scquisition. 
Although ao specific “program” was initiated, there was 
a coordinated effort by agencies and nonprofit 
organizations to acquire and manage lends for this 
purpose. The goal was to protect a total of 25,000 acres 
in western Kern County and the Carrizo Plain in eastern 
San Luis Obispo County. To date, the target has been met 
only for the Carrizo Plain. 


The second tsk was to acquire additional 
information necessary to understand the ecological life 
history requirements of the kit fox and to determine thew 
compatibility with human activities such as petroleum 
field developments, grazing. rodent control programs, 
and agncultural expansion. Many research programs 
were developed in the intervening years to answer just 
such questions, As of 1983 there were only 13 
documents with informavon on the San Joaquin kit fox. 
Today there are hundreds of papers. esther published in 
technical journals or as reports to agencies. The US. 
Department of Energy and the California Energy 
Commussioe both conducted muluple year research into 
the effect of differing oil production levels on a vanety of 
kit fox natural history aspects. The U. S$. Department of 
the Army conducted similar studies with regard to the 
effects that military exercises would have on kit foxes. 
Recently the Endangered Species Recovery Program 
began studying the use of agricultural lands by kit foxes, 
and grazing research undertaken by the U.S. Bureau of 
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Land Management and the U.S. Geologk Survey will 
provide insights into the effects of grazing on kt fox prey 
abundance. Receat work os urban but fox population 
ecology in Bakersfield is shedding new light on the 
potenual for tus populavoa to contribute to recovery No 
specific research has been conducted on the effects of 
different rodent control programs on the San Joaquin kit 
fox. 


The third task was to restore degraded essential 
habitats by enhancing natural routes and rates of 
vegetation. Although much of the land protected under 
task | has been managed for San Joaquin kit fox, 1 has 
not reached or retained the goal of | 4 adult kit foxes per 
acre. 


Task four was to monitor progress of recovery by 
determining changes in kit fox distribution and 
abundance, habitat losses or gains, rates of habitat 
restoration, and acquisition of new information 
concerning kit foxes. Unfortunately, as is menuoned in 
the Plan, there has not been a range wide survey to 
determune kit fox distribution and abundance Individual 
monitonng programs do provide yearly data on local 
distribuuon and abundance. In part, due to this yearly 
information, it became clear to the USFWS that the 1983 
Recovery Plan for the kit fox n-eded to be revisited and 
updated, hence the inclusion of the kit fox in the Plan. 


The fifth task was to investigate the feasibility of 
remntroductions in portions of the onginal range of the kit 
fox Minimal research has been conducted on this task 


The sixth task was to develop strategies for 
integrating Recovery Plan objectives into development 
and management goals for the southern San Joaquin 
Valley. As mentioned in the Plan there has been, and 
continues to be, much progress on this task. Habitat 
Conservation Plans, Biological Opimons, and Resource 
Management Plans, ail take into account goals for kit fox 
recovery. 


Comment: |i is unclear from the Draft Pian whether the 
concern is that there is inadequate information to 
determine if enhancement of farmland habit for 
wildlife will benefit the nonnative red fox over the San 
Joaquin kit fox, or whether it is established tat 
enhancement activities for the kit fox would also benefit 
the red fox. If enaecement act vives would also benefit 
red fox, then red fox control will have to be an integral 


part of the overall recovery strategy. 


Response The Endangered Species Recovery Program 
1s currently studying the use of agncultural land by both 
species. Results of tus study will guide the direct! + of 
management. Any red fox control program would need tc 
be done in a selective manner. 


Comment Not provided 1s amy jusuficanon for the need. 
locanon, and width of the actual linkage corridors for the 
San Joaquin kit fox shown on Figure 73. 








Resovery Plan for Upland Species of the San Joaquin Velig 





Reapense Thus informanos hes bece taken ito account 
and necessary adjustments made ws the final Plan 


Comment: The Draft Plan may only provide limited 
protecnca for the dure communsty imsects and i is act 
clear by what method the sumber of protected sites, 
acreages. and locatons were chosen 


Response: Locations highlighted ia the Pian ave sites 
where populatons of the dune community insects are 
knows to occur If addimonal populamoas are found. the 
USFWS will pursue inceauves for conservation. 


Comment: Due to the low sumbers of riparian brush 
rabbets, has the USFWS considered an artificial breeding 


recovery program in whuch individuals trapped in the 
future would be added to the breeding program” 


Response: The dangerous decline in riparian brush 
rabbu numbers has been a result of the last few years of 


extensive and persistent flooding Adjustments have 
been made in the final Plan to respond to the urgent needs 


of this species: 





Recovery 


Comment The Draft Pan should make clearer that the 
goal of any recovery plan is to recover the species, not 
just to reclassify the listed status: 


Response: Within the OBJECTIVES of Section [iL 
RECOVERY. the Pian states that the overall objectives 
of this recovery plan are to delist the federally listed 
species Downlisting from endiegered to threatened 1s 
usually the first step im the delisting process. This 
reclassification 1s an indicator that “the species is on the 
road to recovery”, however, protecuon afforded by the 
Endangered Species Act 1s still in effect This protection 
remains in place unu! the best screntific and commercial 
data available indicate that protection 1s no longer needed 
for the species’ long-term survival. 


Comment: ht is not clear in Table 4 Generalized 
Recovery Criteria for Federally-Listed Plant: and 
Animals whether of not the required protected recovery 
areas overlap with other species requirements or if the 
acreage of cach species is additive tw the overall 
requirement of the Draft Plan 


Response | able 4 provides information for delistng for 


each individual sp _.es. If listed species overlap ia thew 
locations, the acreage’s would act be additive. Yhe 
species with the lower acreage would, therefore, be 
inchuded in the larger acreage as long os the other criteria, 
such as cocupatioa, were met. These acreage amount: 
ave also act additive to the “overall requirement”, Gey 
are the proces of the overall requirement. 


Comment: The Draft Plan fails w adequately describe 
the “site specific management actions” Gat may be 
“necessary to achieve the plan's goal for the conservation 
and eurvivel of the apecies™ (16 U.S.C. § 15301 KB). 


Response: Asem in need of protwction hove tess 
idenufied in Tables S and 6 Site specific management 
actons neve been addressed where possible, and where 
not addressed. specific management actions will be 
tailored to the ares once the identified management 
related research tasks are completed (see Table 10). 


Comment: The Draft Pian fails to describe “objective, 
measurable criteria” which “would moult in 6@ 
determinavon that the species be removed from the het” 
(16 USC. § 1S3MTM IBM). 


Response: ki is the USFWS's Nation Policy © 
quantify recovery criteria, whenever possible. The 
Recovery Crntena are discussed in the Plan under section 
HL. RECOVERY. The Pian does not specify sumbers 
of individuals for many of the species because their 
natura) behavior makes them difficult to coum, and they 
expernence significant natural pupulanon fluctuaions. 
Rather, the quantitative criteria are the site-specific 
protecuoa requirements as listed in Tables Sand6 Many 
of the plant species Combine both numbers of indrviduals 
and site specif protecuon requirements Some species 
may have specific research tasks assigned which will 
assist in quantifying recovery crnena in the future 


Comment: The Draft Pian fails to provide “estimates of 
the ume required and the cost to carry out those measures 
needed w achieve the plan's goal (16 USC. § 
1S3MEK 1 KB Midi). 


Response ‘Sec the implementation Schedule for 
estimates of the time required w carry cul cach 
recommended task and the cost to carry out each task, 
where costs can be esturmated 


Comment Will the Draft Plan add 2) additional layer of 
mutgavoe and or Compensation rec airements on top of 








a, 
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requirements called for im existing Hab iat Conservauoe 
Plans” 


Response. Exisung Habust Conservation Plans were 
developed with listed species recovery and candidate 
species protection ia muad in many imstances Habuat 
Conservanon Plans are the cornerstone of protection 
strategies within the Plan. A fundamental aapect of 
Habast Conservation Plans 1s that they cannot preclude 
recovery, and in many cases, such as the Kern Water 
Bank Habuat Conservation Pian, help the USFWS reach 
recovery goals. Therefore, there would be no new 
migavon of compensavon requirements from these 
exisung Habnat Conservavon Plans. 


Comment: The Draft Plan states thet monitoring 
showing stability or increasing sumbers during 4 
precipitanon cycle (annual rainfall of 35 percent above- 
average through greater than 35 percent below-average 
and back to average or greater) would achieve population 
goals, How was this critenon for actueving population 
goals arnved at” 


Respease Although basing populavon assessments on a 
precipitanon cycle of plus or minus 35 percent of average 
preciptanon is somewhat arbitrary, « recognizes the 
tremendous environmental vanabulity on the San Joaquin 
Valley and the significant impacts thus vanabulity has on 
papulavon dynamucs of plants and animals This xtreme 
vanability (whach 1s normally affected through uming 
and amount of rasnfall) is a fact, as is the impact it has on 
San Joaquin ecosystems Sufficient information is 
currently unavailable to refine this crternum Thus is an 
area thai needs further research 


Comment: The Draft Pian incorrectly refers to natural 
habuat and histor ranges of upland species in areas that 
were actually the histoncal Tulare | ake. and therefore a 
hustoncal wetland Restoravon efforts should be dnven 
by what occurred on the site histoncally and should not 


be permanently hampered by protecvon efforts dnven by 
what occurs on the site currently 


Response The USFWS recognizes the importance of 
wetland restoranon in the San Joaquin Valley Wetland 
restoranon that provides a full complement of the facton 
needed by wetland species should include an upland 
component Thus upland component can benefit upland 
federally sted species as well 


Comment: Small preserves should act be limited to 


specialty preserves, but for al! species. to protect from 
disease. potenual geneuc disorders, and invasion of 
exouc species or predators. 


Response: The Pian does not exclude small preserves 
and some of the identified research tasks will help 
determine the size, shape, and locations of these 


preserves for the reasons presented by the commenter 


Commest: How much private land will be aceded to 
recover these species’ 


Response. The USFWS cannot estimate the acreage of 
private land that will be needed to recover listed species 
inchuded in thus recovery plan Wherever possible, the 
recovery plan first emphasizes using public or other 
conservanon lands to acheve recovery goals. 


Comment: The reliance on the “Safe Harbor” concept to 
recover certain species in the Draft Plan will not work 
because Safe Harbor agreements do nothing to reduce the 
chuef source of lability for neighboring agncultural 
landowners incidental take of species in the course of 
otherwise lawful, rouune, snd ongoing agricultural 
practices on lands in active agricultural use. Clearly, 
such a lamsted “harbor” provides no safety whatsoever to 
an agncultural iandowner 


Response The commenter appears to be concerned 
about two issues—the effects of the Endangered Species 
Act's (Act) “take” protubives on agncultural lands and 
producers generally, and (2) specifically, the effects of 
the Act's take prohibition on lands scighboring 
properties subject to a Safe Harbor agreement. With 
respect to number (2). landowner: that neighbor Safe 
Harbor programs may have legitimate fears that habstat 
creabon of restorauon under such programs could result 
in regulatory restrictions on their own lands (if, for 
example. endangered species on the Safe Harbor lands 
colonize a neighbonng property) The USFWS shares 
this concern and is exploring mechanisms to protect 
neighboring landowners, as well as the landowner 
enrotied in the Safe Harbor program. under its navonal 
Safe Harbor policy The USFWS also shares the concern 
expressed under mumber (|) above—that the Act's take 
prohibition may result in violations of the Act if 
endangered species are inadvertently taken during 
rowune agncultural operations. such as plowing fallowed 
land ~However. this is a broader issue that exceeds the 
scape of the Safe Harbor program and is best addressed 
under the Habuat Conservavon Planning program 
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Comment: The Draft Plan docs act recognize Ge 
cumulanve unpect ce the Sen Joaquia Valley economy 
of other species protection set-csides in place or in 
planning of Gis time, including the demands of Ge 
massive CALPED process wtuch threatens to reure more 
than 250,000 acres of some of the best farmland in the 
nawoa -- witha the recovery planmung area— to offset 
impacts traceable in large measure to growth outsade thus 
ace. kt is poor envircamental plensing w retire 
agncukural acreage if feasible alternatives exist. 


Response Land Retirement is 2 program authorized 
under me Central Valley Project improvememt Act 
(CVPIA (§3408(h)). The primary objective of the Land 
Retirement Program is to decrease drainage-related 
problems caused by selenium along the central and 
western side of the San Joaquin Valicy. The land is 
purchased from willing sellers and 1s intended to reure 
lands that are no ionger suitable for sustaned agncultural 


production. These lands have permancat damage 
resulung from severe drasnage or agricultural wastewater 
management problems. groundwater withdrawals, a 
other causes: 


There are many advantages to reurng these damaged 
and impaired lands Certain lands reured may be restored 
to benefit sted upland species helping to meet recovery 
goals Returement of selen:firous lands and restoravon 
for endangered species can be a cost effective method of 
overlaying (wo Federal programs lessening the burden on 
private landowners. By reducing saline and toxk 
dra:nage. land reurement can lead to an improvement of 
water conservation by water districts of improve the 
quality of an wngstvon district s agncultural wastewater 
Safer water can potenually benefit fish and wiidhife and 
associated habitats in the Central Valley. Many land 
owners are recepuve to the program—for exanple. 
advertisements in local newspaper, organizational 
newsietien. and agncultural publications resulted in the 


recess of 31 apphcavons covering approximately 277 .S82 
acres, of which 12,563 acres were selected. 


ht showkd be stated that recovery plans are advisory 
documents and pot acvon documents implementanon of 
recovery tasks is discretionary Therefore, recovery 
plans do not require. as do Nabonal Bavironmental 
Policy Act (NEPA) documents, an analysis of the 
Cumulative impacts of fecovery implementation. 
Specifx Federal acvons that mmplement recovery tasks 
mugte be subject to such analysis 


Currently the CAL Fed project does ect imchude a land 
reuremeal program 


Comment Perpetual conservanos easements or wansfer 
of fee ute to 8 conservation entity constitutes a “aking” 
of private properties ff kt is dome without my 
accompany ag Compensanos. 


Response: Perpetual conservation casement awe 
purchased from willing sellers at fair market value or 
received as donations. Transfer of fee utle also occurs 
when landowners willingly sell or Gonete lend. ~The 
USFWS, therefore, is not “waking” land. 


Comment: Discussions pertaining t the Kore Late 
Preserve presented within the Draft Plan present the 
impression thet private landowners are imcapeble of 


Response The USFWS recogmzes and appreciates that 
the landowner has protected, t date, the Kern Lake 
population of the Buens Vista Lake shrew. However, 
there are factors outsede of the landowner’s control that 
may affect Uxs populanon Without an agreement for the 
coaservanoa of thes candidate species. ts protecvos is 
not guaranteed 


Comment: The number of “specialty preserves” is 
unusually high in Kern County relative to other parvons 
of the plan area 


Response: Kern County bes « higher proportion of 
natural lands remaining on the Valley floor than do most 
other counties incheded in Ghee plan aren |= Not 
coumcidentally threaened and endangered plants have 
persisted in Kern County, Many of these plant, 
additionally have limned distnbupon 


Comment: Now that the Naval Petroleum Reserve in 
Califorma @ | 1s in private ownershup, the Draft Plan does 
not adequately idenufy procedural steps and funding 
appropriate to designate the EJk Hills Una as a “core 
ont 


Response he purpose of a recovery plan 1s to enufy 
areas needing preservanon The mechanism to preserve 
the areca showld be determined by agencies and te 
landowner 


Comment \i 1s very likely that pesucade comcerns and 
some of the proposed research can be ackdreseed with 
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existing information on file & Ge Department of 
Pestucsde Reguiepon 


Response: The USFWS will use all appropriate sources 
of information whea carrying out recovery tasks 


Comment: The claim that pesticides we « potential 
threat w polliastors of native plant species is act credible 
am face value. 


Response: The USFWS continues w believe Sat 
mmsecucides are a potential threat, given thet they kil! 
mesects and insects art beleved to pollinate mamy of the 
plant species included in tus Plan Dr. Robbin Thorp, 
professor ementus at the University of Calsforma Devis. 
and a highly respected expert on native insect pollinators, 
supports USFWS's concerns regarding the potential 
tweet of insecticides. The Plan docs not state that 
msectacides or other pesucides are a documented threat 
but rather that they are a potenual threat ht recommends 
further research to determine whether or not pesticides 
pose 8 prodlem. and under what condipons thew use is 
compatible with recovery of these species. The efforts of 
the Califorma Department of Pesucide Regulator to 
strengthen existing protections. by protubrung use of 
cenan insecocides when listed plants are in bloom. is a 
positive step toward protecting these rare plants unt! 
research on this matier can be conducted 


Comment Many of the efforts outlined in the Draft Plan 


that will be necessary to recover species are in progress or 
have at least heen initiated 


Response The Plan. which has been developing over the 
last 6 years. has already provided many agencies and 
orgamzavons a darecvon in planning research projects 
and on targeting specific areas for purchase that will meet 
recovery tasks There are ai a minimum three research 
projects underway thet will begin to answer quesbons 
about San Joaquin bit foxes. and the darecvon provided in 
earty verwons of the Draft Plan allowed the Metropolitan 
Bakersfield implementation Trust goup tw target 
specific areas for the protecvon of Bakersfield cactus. 
bringing recovery goals ever closer 


Comment Some areas mentioned in the Draft Plan. lke 
Devil's Den, Lost Hills, Cabente Creek. Cuyama Valley, 
and Poso Creek are currently slated by the US Bureas of 
Land Management to be exchanged These areas coul’ 
very lukely move into private ownerstup How woll thes 
change the Draft Plan’ 





designated critical habitat, the final Plan refers to these as 
“ymportant to the continued survival” 


Stepdown Narrative 


Comment The Draft Plan should present strmtegnes to 


secure funding to promote local government Habunat 
Conservanos Plan efiors 


Response: \n section 6. (d) of the Act. the USFWS is 
“author zed to provide financial assistance io any State. 
through its respective State agency to assist in the 
development of programs for the conservauon of listed 
Specres oF tO assist in Monstonng the status of candadate 
allocated on an annual baws in |997 and | 994. money 
was appropnated by Congress. through secvon 6 of the 
Act to asest local enuves with Habnat Conservapan 
Plan implememtavon 
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Lmplementation Schedule 


Comment: The Implementation Schedule lacks 
sufficient detail in addressing the specific source of 
funding, and lacks the assurances that the responsible 
parties such as State and Federal agencies will actually 
implement the recovery strategies. 


Response: The USFWS can not assure that state or other 
Federal agencies will implement the recovery pian. 
Congress appropriates funds to the USFWS for 
endangered species activities, and the USFWS funds the 
implementation of recovery tasks after evaluating all of 


its work load priorities. The USFWS cannot guarantee 
that sufficient funds will be available to implement this or 
any other recovery plan. 


Comment: The Implementation Schedule is for the first 
4 fiscal years only, yet the Draft Plan is for 20 years. How 
will the costs be allocated for the s<xt 16 years? 


Response: Th- 1 otal Cost column reflects costs over 20 
years. Only the first 4 years are shown in detail because 
they represent a more precise budget cycle. For ongoing 
continual tasks the costs in years 5 through 20 would be 
the same or similar to years | through 4. 





319 




















